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PUBLISHER’S LETTER 


Australia is still the 
lucky country 


Who does not still believe that Australia is the 
lucky country? Apart from wonderful climate 
and stable government we have a strong 
economy. That last factor is all the more favour- 
able considering that much of Asia and most of 
the western economies appear to be heading 
into recession. Asia has been particularly hard 
hit and the USA appears about to go through a 
year or so of very low growth. And Japan, once 
the powerhouse of Asia, seems unable or un- 
willing to sort out the problems in its economy 

so it won’t contribute much to growth over the next few years either. 


Which brings us back to Australia. Remember all those commentators 
who said that the Australian dollar was undervalued because we are 
perceived to be part of the “old economy” rather than the exciting “new” 
economy? And remember those politicians and commentators who said that 
Australia had to become the “clever country” and invest more in IT manu- 
facturing and all that? We didn’t, did we? 


It turns out that most of those high-tech products are now in gross 
oversupply: computers, mobile phones, DVD players and virtually any 
other electronic consumer product. And it does not take much thought to 
realise that this was always going to be the case. It’s a good thing that 
Australian companies did not take that route otherwise they would be really 
languishing now. The much-vaunted tech revolution and e-business com- 
panies look pretty sick at the moment. 


Meanwhile, Australia is doing pretty well thank you and it’s not all due to 
our low-valued dollar. Although, as I wrote back in the December 2000 
issue, the longer that the Australian dollar remains undervalued, the better, 
because it gives our exporting companies a massive advantage. 


Even in the current slow world economy, the people of other countries 
still need to eat, buy clothes, etc, so they will continue to buy our primary 
products exports and a lot of our manufactured goods and services as well. 


And while Australian companies have not invested at all in the main- 
stream consumer IT products and telecommunications, many smaller com- 
panies are doing very useful research and development in “niche” products. 
Also very encouraging is the fact that most of the Australian capital cities 
have encouraged the development of technology parks which act as a hot- 
house to push R&D. At some stage all this investment will really pay off for 
Australia. 


Yes, we would all like to see some more major Australian technology 
companies such as CSL, Cochlear, Aristocrat and so on, but lots of smaller 
technology companies exporting will do just as well thank you. Australia 
still is the lucky country. 


Leo Simpson 
Footnote: all of us at SILICON CHIP express our deepest sympathies to all 


those affected by the terrorist attacks on the USA, which occurred just as 
this issue went to press. 
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MAILBAG 


STC A-141 is not 
a reflex set 

I refer to page 96 of the Vintage 
Radio article in the June issue of SILI- 
CON CHIP. The circuit shown is de- 
scribed as a 4-valve reflex set, how- 
ever there is definitely no reflexing. It 
is a straightforward superhet with no 
first audio amplifier. Obviously there 
is sufficient signal developed across 
the diode load PI to drive the speaker 
via V3. There were many sets manu- 
factured with circuits similar to this 
one. 

There were also many reflex sets 
whereby the detected audio was fed 
into the grid of the 6G8G IF amplifier 
via the first IF transformer coil and 
the audio extracted from resistor in 
the B+ feeding the 6G8G plate via the 
second IF. Thus the 6G8G becomes 
both an IF and an audio amplifier. 
Some of these sets did have problems 
with audio distortion etc. 

Ted Baker, 

Bathurst, NSW. 

Comment: You are right. The A-141 
was not reflexed whereas the B-141 
and C-141 were reflex sets. The per- 
son who sub-edited the story wrote 
the caption and made the mistake. 


5-minute Araldite 
not recommended 

I have just been reading the July 
2001 issue and wish to thank you for 
such an enjoyable and well-produced 
magazine. There are several things I 
would like to comment on, if I may. 
First, some of the projects in your 
magazine feature PICs. Unless these 
projects are offered as kits, readers 
who do not possess a computer can- 
not build them. Indeed, there are one 
of two projects featured recently that 
we would like to build but cannot. 

Secondly, in the Vintage Radio col- 
umn, Mr Champness suggests using 
5-minute Araldite in the repair of 
Bakelite cabinets. In the book “Elec- 
tronic Classics” written by Andrew 
Emmerson, he writes: “... five minute 
epoxies produce quite brittle joints 
and should probably not be used 
where thermal expansion is likely (eg, 
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in a valve radio cabinet, my addition). 
The 24-hour epoxies are far more flex- 
ible when cured.” 

On another subject, in the Decem- 
ber 2000 issue, one of the projects 
featured was a LED Torch. We have 
built several of these from kits with 
varying degrees of success. As such, 
may we please offer the following con- 
struction hints: 

(1). The first thing that should be 
soldered to the PC board should be 
the PC pins and the M3 washer adja- 
cent to Q1. If left until later, heat from 
the soldering iron will “cook” Q1. 

(2). The wire link from Q1 to the 
330pF capacitor should be fitted next, 
otherwise it may prove impossible to 
fit if Q1’s body covers the mounting 
hole. 

(3). The kit includes an M3 washer 
intended to be mounted adjacent to 
the 4.7uF capacitor We can’t really 
see the need for this. All it seems to do 
is slice through the insulation sur- 
rounding the leads to the LED thereby 
shorting them with results that can be 
imagined! 

T. Robinson VK3DWZ, 

Woodend, Vic. 

Comment: programmed PICs for SILI- 
CON CHIP projects can be obtained 
from RCS Radio Pty Ltd, 41 Arlewis 
Street, Chester Hill, NSW 2162. Phone 
(02) 9738 0330. www.cia.com.au/ 
rcsradio 


Component availability 

I have taught private hobby elec- 
tronics classes on and off over the last 
five years, mainly to senior primary 
and junior high school children. Al- 
most always, each group of partici- 
pants has started with an easy to make 
crystal radio set, as a primer, just to let 
them and their parents know what 
they’re getting themselves into. While 
this project has taken on different de- 
sign formats over the years, the basic 
outline is still there. 

I now find that some of Australia’s 
major electronics hobby suppliers 
have gone out of some of the parts 
required for even such a simple 
project. I haven’t been able to buy all 


of the items from one supplier for 
some time now and, lo and behold, 
when I open up some of the 2001 
catalogs, I find that their entire range 
of ferrite products (ie, rods, balun cores 
and aerial coils) are missing. Jaycar 
seems to be the only retail supplier 
who, at this point in time, have enough 
“bits and pieces” available off the 
shelf. 

Maybe some people will see this as 
a bit of a storm in a teacup but after 
being in the hobby for 32 years and 
having been in communications and 
business machines for 15 of those 
years, I think that there is a danger 
that many younger people who would 
otherwise made a start via simple 
projects may well be turned off by the 
latest batch of “computer gizmos” that 
have all but replaced them in some 
catalogs. If you think that crystal sets 
are out of date, do a web search (eg, 
www.midnightscience.com plus links, 
etc). 

I think it’s a bit strange when major 
suppliers import kitsets from other 
countries, when there’s more than 
enough hardware and know-how star- 
ing them in the face down at their 
own warehouses. 

A. Hellier, 

Warilla, NSW. 


More comments on 
poor DVD quality 

I was at a friend’s house recently to 
see his new you-beaut Fujitsu plasma 
display. The aspect ratio was 16:9, 
1.5m wide. The unit was running in 
XGA mode and he tells me it has 
1,000,000 * 1,000,000 pixels. 

My friend played a couple of DVDs 
(“6 Days, 7 nights” and “As Good As It 
Gets”). In bright scenes the image was 
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very good, however I must admit the 
picture quality of some scenes with 
this monitor’s resolution was dread- 
ful. 

Backgrounds were very poor indeed, 
especially night beach scenes and 
those where Harrison Ford is trying to 
deal with the wild pig in the lake 
scene of 6 Days. The only comparison 
I can draw is switching one’s compu- 
ter monitor to 256 colours. 

The general impression of the im- 
age was that it was continually digit- 
ally “raining” on the picture (this can 
sometimes be seen even on an analog 
TV set with an off-air signal). When I 
commented on the poor picture qual- 
ity he said “Yes, that’s DVD for you. If 
you want to spend between US$8,000 
and US$10,000 you can get a player 
which will rebuild the picture back 
close to what it was on the film”. 

Even my 15-year old son was ap- 
palled at the picture quality from these 
DVDs on this monitor. Our general 
consensus was that the lack of picture 
quality and digital rain was really an- 
noying and at times unwatchable. 

DVD is being touted by sales per- 
sonnel as the “ant’s pants” video sys- 
tem. Obviously from what I saw re- 
cently, it’s not. Am I correct in stating 
that we have a current system which 
is better than VHS but still poor qual- 
ity when compared with film? Do you 
know if there are plans in the offing to 
bring in a newer system which will 
replace the current MPEG compres- 
sion system used on DVD? 

I must admit that, after this experi- 
ence, I’m totally disillusioned with 
DVD. 

Brad Sheargold, 

Collaroy, NSW. 


200 watt Mosfet amplifier 

With regards to the 200W Mosfet 
audio power amplifier in the August 
2001 issue I noticed that the distor- 
tion performance is not exceptional 
and wondered if there could be a rea- 
son. In the high current circuitry, the 
PC board layout violates a few rules of 
good practice as mentioned by British 
power amplifier expert Douglas Self 
and others. Where heavy currents, 
such as ripple currents to the power 
supply reservoir capacitors and the 
class B audio currents to the load are 
flowing through printed board tracks 
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or indeed, ordinary wiring, it is not 
sufficient to assume that they have no 
resistance. 

Of particular interest is what hap- 
pens when a division of current oc- 
curs such as the power transformer 
centre tap carrying ripple current to 
one reservoir capacitor and then the 
other. As this lead is the OV or power 
supply centre point we need a high 
degree of symmetry in the wiring for 
it to be a “quiet” 0 volts. This is some- 
times called the “star point” where 
C2+,C3-,C4-, C5+, transformer centre 
tap, and the outgoing OV lead should 
converge. Another place where heavy 
currents divide is between the load 
(speaker) and the two halves of the 
output devices. 

The negative feedback should be 
taken from the true output track and 
not from the track to one or other of 
the output devices where track resist- 
ance is likely to impart an asymmetri- 
cal voltage drop to the signal on one 
half cycle. Likewise the Zobel net- 
work C12, R22 should be wired to the 
output terminal and returned to the 
OV terminal rather than part way along 
the ground connection for C16. The 
star layout is relevant here also. 

Keith Taylor, 

Hawthorn, SA. 

Comment: this contributed design was 
presented as a reliable and affordable 
workhorse rather than as a very low 
distortion amp. If the amplifier had 
been one of our designs, the PC board 
would have more along the lines of 
what we used in the Plastic Power and 
Ultra-LD amplifier modules. 


Electricians should document 
their installations 

I want to comment on that bad old 
electricity argument! What I’ve wit- 
nessed in Mailbag to date is emotional. 
Iask this question: if laws are in place, 
will that stop unlicensed individuals 
undertaking electrical work? I think 
not. And if the unlicensed individual 
works for a large consumer organisa- 
tion repairing VCRs, is the large or- 
ganisation going to stop them doing 
so? I think not, because that organisa- 
tion as part of their due diligence proc- 
esses should be ensuring that the in- 
dividual is undertaking the appropri- 
ate work practices to ensure they don’t 
injure themselves. 


I don’t believe the electrocution 
problem will ever be solved, irrespec- 
tive of licencing laws. Iam a licenced 
electrician, though I don’t practice 
much these days and yes I’ve had 
severe electric shocks a number of 
times both because of my own stupid- 
ity and that of others. 

My background is electrical and 
electronic controls, and I have under- 
taken plenty of domestic installations. 
I won’t deliberate on the problems 
I’ve encountered. What I will say is 
that if all the people who work on an 
electrical installation did their job 
properly there wouldn’t be an issue. 

What I do have a problem with is 
when someone completes an electri- 
cal installation without leaving 
enough information, so the next indi- 
vidual who undertakes a modifica- 
tion to the installation doesn’t need to 
spend half of their time working out 
what has been done - and then, ifneed 
be, fix any bad workmanship prior to 
undertaking the job. 

Completing an installation is only 
half the job. Documenting what has 
been undertaken is the other half. In 
the commercial area of the electrical 
industry, it is mandatory due to in- 
dustry/client requirements that the 
installation is usually properly docu- 
mented; ie, schematic diagrams, 
switchboard layouts/locations, prop- 
erly labelled outlets, etc. And even 
then a lot of these are not 100% cor- 
rect (I’ve had the displeasure of work- 
ing on some of these installations). 
The installations that are properly 
documented occur because the client 
won’t pay the contractor until ad- 
equate documentation is provided. 

On all the domestic installations 
I’ve worked on, I have not once wit- 
nessed documentation that adequately 
defines the installation. If any licenced 
electrician believes that a diagram 
drawn in indelible pen on the bakelite 
back board on the meter enclosure 
and labelled circuit breaker/fuses ad- 
equately define the installation they 
have to be kidding! 

When I’ve completed an installa- 
tion, I provide the client with docu- 
mentation defining what I have done. 
Asaminimum, there should bea plan 
of the installation defining: lighting, 
fixture and outlet locations; circuit 
ratings; and wiring paths. This should 
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be a regulatory requirement for all 
new installations and local councils 
should be enforcing this as part of the 
final inspection processes. 

Mal Land, 

via email. 
Comment: We thoroughly agree with 
your comments on documentation. 


More on the electric 
wiring debate 

To comment on the electrical wir- 
ing debate, I need to throw a couple of 
items into the ring: 

25 years ago, a “professional” wired 
an extension on my home. He tight- 
ened only two out of three screws on 
the back of each power point. The 
electrical noise on AM radio was hor- 
rendous and three power points burnt 
out in less than six months. The Li- 
censing Authority told me that they 
could prosecute me for removing a 
power point from the wall but would 
take no action against the electrician 
as he had a licence! 

In the ACT, a plumber can get a 
“Restricted Licence” on proving com- 
petence! The plumber can then con- 
nect new Hot Water Services right back 
to the main distribution board. With 
this licence, however, a plumber can- 
not change a power point at his own 
home. 

Brian Wilson, 

Curtin, ACT. 


Not all technicians 
deal with low current 

I have been reading with much in- 
terest all the letters relating to the 
debate about non-qualified people 
performing their own wiring and the 
view that technicians, despite their 
qualifications, should not be licenced 
as electricians. What has really egged 
me however, is the ‘sparkies’ stere- 
otypical portrayal of techs. Mr Raff- 
aelli’s parting comment in his letter in 
the September 2001 issue was the 
straw that broke the camel’s back and 
prompted me to write this letter. 

Not all techs are involved in small 
signal work or deal with less than 
0.5A. In my 13-year career as a radio/ 
electronics technician, I have worked 
on radar systems that are fed with 
415V 3-phase and generate in the fi- 
nal stage 60kV at 8A feeding a mag- 
netron that develops 2.4MW of micro- 
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wave energy! Does that require a dif- 
ferent mindset? Or how about a 10kW 
HF transmitter that has a final plate 
current of 80A? 

Matthew R Clarke, 

Darwin, NT. 


More on the 
widescreen “scam” 

Simon Kareh has raised some very 
important points in the September 
2001 Mailbag. I’m one of the disillu- 
sioned DVD buyers as well — the 
Claytons widescreen, or ‘scam-screen’, 
I call it. You get it on TV (FTA) all the 
time. The stations can’t decide how 
much to crop, so they adjust it on the 
run, especially at night when the Tea- 
Lady is in charge. I’ve seen the ABC 
do it mid-interview and crop offheads, 
etc. I believe the whole thing is a 
conspiracy to save bandwidth. 

The FTA stations could send more 
data in their wretched MPEG format 
between transmitters if 44% of the 
lines aren’t coded with anything but 
black? The same on the DVD discs. It 
is scam-screen, saving heaps of data 
space on the DVD. Who would buy a 
new 16:9 TV? Not me, so I can have 
my 281 lines blown up on a ‘wide- 
screen’ set. 

I have owned a DVD player for two 
years and guess how many DVDs I 
own? Not one, because the format was 
over-hyped and under-delivered. 
Where are the camera-angles prom- 
ised, the switchable widescreen/pan 
and scan and the fast access prom- 
ised? Most new movies won’t let you 
skip tracks until their ‘startup pro- 
gram’ is finished. I still hire VHS over 
DVD - the sound quality is as good 
(good quality Pro-Logic off a hifi 
soundtrack is great) and my 71cm set 
doesn’t look like two 34cm sets side 
by side. 

I don’t even use the DVD player for 
CDs any more. I got an old CD player 
and repaired it. It works more effi- 
ciently — no time spent deciding 
whether a DVD or CD is inside it. It’s 
just another attempt at consumer ma- 
nipulation for profit, not improve- 
ment. We’re losing analog TV, we lost 
the best analog mobile network in the 
world and what’s next? Amateur band- 
width, AM radio, UHF CB? 

John Richardson, 

via email. 





The Tiger 
comes to 
Australia 


~~ 





The BASIC, Tiny and Economy 
Tigers are sold in Australia by 
JED, with W98/NT software and 


local single board systems. 
Tigers are modules running true compiled multi- 
tasking BASIC in a 16/32 bit core, with typically 
512K bytes of FLASH (program and data) 
memory and 32/128/512 K bytes of RAM. The 
Tiny Tiger has four, 10 bit analog ins, lots of 
digital 1/0, two UARTs, SPI, I°C, 1-wire, RTC and 
has low cost W98/NT compile, debug and 
download software. 
JED makes four Australian boards with up to 64 
screw-terminal 1/0, more UARTs & LCD/key- 
board support. See JED's www site for data. 





















TIG505 Single Board 


Computer 
The TIG505 is 
an Australian 
SBC using the 
TCN1/4 or 
TCN4/4 Tiger 
processor with 
512K FLASH 
and 128/512K RAM. It has 50 1/0 lines, 2 
RS232/485 ports, SPI, RTC, LCD, 4 ADC, 4 (opt.) 
DAC, and DataFLASH memory expansion. 
Various Xilinx FPGAs can add 3x 32bit quad shaft 
encoder, X10 or counter/timer functions. See 
www site for data. 


$330 PC-PROM Programmer 


















This programmer plugs into a PC printer port and 
reads, writes and edits any 28 or 32-pin PROM. 
Comes with plug-pack, cable and software. 
Also available is a multi-PROM UV eraser with 
timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Ltd 
178 Boronia Rd, Boronia, Victoria, 3155 
Ph. 03 8762 3588, Fax 03 98762 5499 
www.jedmicro.com.au 








OCTOBER 2001 5 








Rabbits usually have long ears, four 
legs, lots of fur and can run very fast. 
This earless rabbit has 100 legs, no 
fur and runs much faster than a Z180 
microprocessor. 


So is this some form of super mu- 
tant rabbit? Nope — it’s a microproces- 
sor that runs rings around the old 
Z180 but uses an updated Z180-style 
instruction set to make things easy for 
experienced Z80/Z180 assembly lan- 
guage programmers. 

If you can program a Z180, you can 
program this baby! — or should that be 
bunny? 

Going back in time, the Rabbit 2000 


The RCM2100 Ethernet Core module includes 
both the Rabbit microcontroller and a Realtek 
RTL8019AS ethernet IC. You can talk to this 


unit directly via a LAN or via the 
Internet. 


6 SILICON CHIP 


Microprocessor was first let out of its 
hutch by Rabbit Semiconductor in the 
US in 1999 and immediately spread 
out, recently arriving Down Under af- 
ter a long swim across the Pacific. It’s 
a robust little critter that’s completely 
unaffected by the Calisi virus and is 
supported by several very impressive 
development kits that include the 
Dynamic C programming language. 
And no, that’s not a trial version of 
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Dynamic C — it’s a fully-working ver- 
sion that’s supplied with the core 
modules and the development kits. 


What’s in the burrow? 


There’s more than one Rabbit run- 
ning around in this warren. Apart from 
the Rabbit 2000 microprocessor itself, 
there’s also the Rabbit 2000 and 
RabbitCore 2000 development kits; the 
RabbitCore RCM 2100 & 2200 Ethernet 
Core modules; the two development 
kits associated with these core mod- 
ules; plus a host of other Rabbit-based 
products, including the “Jackrabbit” 
development board, the “RabbitLink” 
card and the “Rabbit Cloning Board”. 
The “RabbitLink” card lets you 
program and debug your Rabbit- 
based system via a network or 
the Internet — see Fig.1. What’s 

more, an inbuilt miniature 
; web server and SMTP cli- 
~ ent can be controlled by any 
embedded system  via_ the 
RabbitLink’s serial port. This allows 
the system to send information to the 
network using either email or easily- 
updated static HTML pages. 

Want to breed Rabbits? — the Rabbit 
Cloning Board lets you do just that. It 
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copies compiled software programs 
from one Rabbit 2000-based board to 
another without the need for a PC. 


Rabbit stew 


The main ingredient in the Rabbit 
stew is, of course, the Rabbit 2000 
microprocessor. This is a high-per- 
formance, 8-bit microprocessor with 
a “C-friendly” instruction set, fast 
number crunching ability and numer- 
ous on-chip peripherals. It boasts four 
serial ports, a slave port, remote 
bootstrap capability, advanced clock- 
ing options (five 8-bit timers & two 10- 
bit timers), and “glueless” interfacing 
to both memory and I/O - making 
hardware design easy. 

(Note: “glueless interfacing” means 
that all the interface logic is built into 
the microprocessor). 

This Rabbit is fast, with clock speeds 
up to 30MHz. And because it’s optim- 
ised for a C-oriented instruction set, 
the 8-bit Rabbit 2000 is claimed to be 
a viable alternative to existing 16-bit 
and 32-bit processors in many situa- 
tions but at a much lower cost. It runs 
about three times faster than the Z180 
for the same memory speed when run- 
ning C code. 

In practice, you can load up to 
50,000 or more lines of Dynamic C 
into the Rabbit’s 1MB of code space. 
The Dynamic C provides an interac- 
tive compiler, editor and source-level 
debugger and eliminates the need for 
external emulator hardware. Numer- 
ous application libraries are also in- 





The RabbitCore RCM2100 Developer’s Kit includes an RCM2100 Ethernet core 
module with 512KB of flash memory and 512KB of static RAM; a prototyping 
board; an RS232 programming cable (10-pin header to DB9); a Dynamic C SE 
CD-ROM (includes royalty-free TCP/IP stack with source plus complete product 
documentation); a plugpack power supply; and a “Getting Started Manual”. 


cluded, thereby shortening develop- 
ment time and making programming 
easier. 


The instruction set 


The Rabbit 2000 features an up- 
dated Z180-style architecture for im- 
proved performance. At the same time, 
a number of obsolete Z180 instruc- 
tions have been dropped to allow effi- 
cient 1-byte operation codes for new 
instructions. This means that existing 


Z180 assembly language programs can 
be ported to the Rabbit 2000 with 
minimal changes. 

New “C-friendly” instructions are 
included for fetching and storing 16- 
bit words located at a computed 
memory address or on the stack. These 
new instructions perform fetches, 
stores, calls, returns and jumps over a 
full megabyte of address space. 

The new instructions are claimed 
to improve communication between 





The supplied Dynamic C for the 
Rabbit 2000 includes a powerful edi- 
tor, compiler, linker, loader and 
debugger, along with hundred of func- 
tions in source-code libraries. 

In fact, compiling, linking and load- 
ing are all one function. Dynamic C 
does not use an in-circuit emulator 
(ICE) — instead, programs being de- 
veloped are downloaded to and “ex- 
ecuted” from the “target” system via 
the serial port connection. 

This makes for faster program de- 
velopment and debugging of errors. 
Breakpoints, single stepping, obser- 
vation of variables in a running pro- 
~ gram, complex watch expressions 

and “printf? commands to the Dy- 
namic C console are all supported to 
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aid debugging. Other features of Dy- 
namic C include: 

(1) An easy-to-use inbuilt text edi- 
tor. Programs can be executed and 
debugged interactively at source- 
code or machine-code level. Pull 
down menus and keyboard shortcuts 
for most commands help make Dy- 
namic C easy to use. 

(2) Dynamic C supports assembly 
language programming and it is not 
necessary to leave C or the develop- 
ment system to write assembly lan- 
guage code. In addition, both C and 
assembly language can be mixed 
together. 

(3) Dynamic C provides extensions 
to the C language (such as shared 
and protected variables, co-state- 


ments and co-functions) that support 
real-world embedded system devel-. 
opment. Interrupt service routines can 
be written in C and both cooperative 
and pre-emptive multitasking are sup- 
ported. 

(4) Dynamic C is supplied with 
many function libraries, all in source 
code. These libraries support real- 
time programming and machine level 
/O and provide string and maths 
functions. 

(5) Dynamic C can be compiled 
directly to memory. Functions and 
libraries and compiled, linked and 
downloaded on the fly. On a fast PC, 
Dynamic C can load 30,000 bytes of 
code in five seconds at a baud rate of 
115,500 bps. 
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Microprocessor 
SRAM 
Flash Memory 
Ethernet Port 


(grouped in five 8-bit ports and shared with serial 


General Purpose 1/0 


Additional Inputs 
Additional Outputs 
Memory 1/0 


Serial Ports 


Slave Interface 
Timers 
Date/Time Clock 
Watchdog/Supervisor 
Backup Battery 
Supply Voltage & Current 


the registers, effectively enlarging the 
register set. Other new instructions 
provide 16-bit logical and arithmetic 
operations. Software floating point 
routines for add, subtract and multi- 
ply require less than 12us at maxi- 
mum clock speed. 

An interesting feature is that 
memory access instructions can be 
turned into I/O access instructions by 
using a prefix. As a result, I/O access 
is faster and more flexible than on the 
Z180. 


Battery backup 


The Rabbit 2000 has a special sup- 
port feature for battery-backed RAM. 





If you want an embedded system 
to use the Internet for communica- 
tions, PPP (Point-to-Point Protocol) 
is required. Included as an extension 
to the stand Rabbit 2000 TCP/IP 
stack, PPP provides the connection 
to an Internet Service Provider (ISP). 
The PPP source code is included in 
Dynamic C Premier (an extra-cost 
upgrade from Dynamic C SE). 

One of the most common uses of 
PPP is the transfer of IP packets 
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512K x 8 


Programming Point-to Point Protocol (PPP) 










































































Rabbit 2000™ running at 22.1MHz 


128K x 8 
256K x 8 
10Base-T, RJ-45, 2 LEDs 
34 parallel 1/0 lines » 


ports) 
20 configurable 1/0 
8 fixed inputs 
6 fixed outputs 


512K x 8 
512K x 8 


128K x 8 
256K x 8 
None 
40 parallel 1/0 lines 


(grouped in five 8-bit ports and shared with serial 


ports) 
26 configurable 1/0 
8 fixed inputs 
6 fixed outputs 


2 Startup Mode, Reset In 
Status, Clock, Watchdog Out, Reset Out 


13 buffered address lines, 8 buffered data lines, plus I/O Read-Write and Buffer Enable 


4 CMOS-compatible serial ports 
Maximum asynchronous baud rate: 345,600 bps 
Maximum synchronous baud rate: 138,240 bps 

Two ports configurable as clocked ports 


Slave port permits use as master or as intelligent peripheral with Rabbit-based or other master controller. 
Five 8-bit timers and one 10-bit timer with two match registers (5 timers cascadable in pairs). 


Yes (date/hour/minute/second) 


Yes 


Backup battery circuitry and connection for user-supplied battery 
4.75-5.25V DC; 140mA @ 5V DC 


RCM2100 
CORE 
MODULE 


Fig.1: the Rabbit Link interface 
module lets you program the 
RCM2100 Core Module directly 
via a LAN or via the Internet. 


between a remote host and an ISP 
over amodem connection. The inter- 
face between the Rabbit 2000 con- 
troller and the modem is either a true 
RS232 interface or a variation on 
RS232 that uses TTL voltage levels 
for the signals. 

The Rabbit implementation for PPP 
uses serial port C on the Rabbit chip. 
Hardware flow control is implemented 
and follows the RS-232 convention 
of using the RTS and CTS lines. 





At the same time, a hardware memory 
write-protect feature protects battery- 
backed RAM and flash memory from 
inadvertent write operations. 


On-chip peripherals 


There are more on-chip peripherals 
on this Rabbit than fleas on its furry 
namesake. The accompanying panel 
shows you what’s there but we’ll list 
them anyway. There’s a slave inter- 
face which allows the Rabbit 2000 to 
be treated as an intelligent peripheral 
device; remote bootstrap (so that it 
can be remotely cold-booted via a se- 
rial or parallel slave port); four serial 
ports plus 40 I/O pins grouped as five 
8-bit ports; a low-power “sleep” mode 
for battery-powered applications; an 
on-board oscillator based on a stand- 
ard 32.768kHz crystal; and six timers 
(four 8-bit and two 10-bit, as men- 
tioned previously). 

Up to six static memory ICs can be 
hung off the Rabbit via those 40 I/O 
lines, without the need for interfacing 
logic. 

Take a look at the accompanying 
panel if you want more information 
on these on-chip peripherals. 


Rabbit on Ethernet 
OK, now that we’ve looked at the 
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The Rabbit’s On-Chip Peripherals 





Slave interface: the slave portallows 
the Rabbit 2000 to be treated as an 
intelligent peripheral device. The 
slave port has six I/O registers, three 
of each direction. Handshaking flags 
and mutual interrupt capability are 
supported. 


Remote bootstrap: the Rabbit 2000 
may be remotely booted by an 
external device via a serial port or 
slave port with no pre-existing pro- 
gram. This allows complete re- 
programming of soldered-in flash 
memory. It also allows RAM-only 
configurations with external boot and 
program initialisation. 


I/O interface and ports: there are 
40-plus I/O pins grouped in five 8-bit 
ports. Eight external programmable 
I/O interface signals can be config- 
ured as I/O chip selects, I/O write 
strobes, I/O read strobes and |/O 
read/write strobes. Standard I/O read 
and I/O write enable signals are also 
available. I/O devices can be directly 
connected to the I/O interfaces, and 
often without glue logic. 

Four asynchronous serial ports are 
on-chip. Two of the ports also have 
synchronous communication capa- 
bility. The asynchronous ports oper- 
ate at speeds up to 1/32 of the clock 
frequency, while synchronous mode 
allows baud rates up to 1/8th of the 
clock frequency. 


Low power sleepy mode: a unique 
sleepy mode of operation is available 
on the Rabbit 2000. Normally, the 
main oscillator is implemented by 
directly connecting a crystal or 
ceramic resonator with a frequency 
in the range of 1.8-30MHz. The 
frequency can be double of divided 
by eight internally to modulate power 
consumption and speed of execution. 
In sleepy mode, the main oscillator 


Rabbit’s innards, let’s take a look at 
the RCM 2100/2200 Ethernet Core 
Modules and the development kits. 
Ethernet? — you bet your furry ears. 
You can plug a RabbitCore module 
directly into a standard computer net- 
work and “talk” to it via your LAN. 
Alternatively, you can connect it di- 
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is turned off and the main clock is 
taken from the Rabbit's 32.768kHz 
oscillator. Roughly 3000 instructions 
per second can be executed with a 
current consumption of around 
200y1A. The sleepy mode is far more 
flexible than sleep modes of other 
microprocessors because instruction’ 
execution and decision making 
capability are maintained. This feature 
is excellentfor many battery-powered 
applications. 


Clock speed: the Rabbit 2000 
performs 1-byte reads (and most 1- 
byte operations) in two clock cycles, 
and 1-byte writes in three clock cycles. 
It requires 55ns memory to operate at 
30MHzwith no wait states. The Rabbit 
2000 runs at 24MHz with 7Ons flash 
memory and no wait states. 


Time/date oscillator: the 32.678kHz 
oscillator uses an external quartz 
crystal. This 32.768kHz clock is used 
to drive a battery-backable internal 
48-bit counter or real-time clock. 


Timers: the Rabbit 2000 has two 
sets of timers, as well as a general 
purpose clock interrupt. The periodic 
interrupt is driven by the 32.768kHz 
oscillator divided by 16, giving an 
interrupt every 488 microseconds if 
enabled. 

Timer A consists of five 8-bit 
reloadable down counters. The out- 
put of flour of the timers is used to 
provide baud clocks for the serial 
ports. These timers can also cause 
interrupts and clock the timer syn- 
chronized parallel output ports. 

Timer B consists of a 10-bit free 
running counter and contains two 10- 
bit match registers. The timer gener- 
ates an output pulse whenever the 
counter reaches the match value. 
This output pulse can be programmed 
to generate an interrupt: 


rectly to your PC’s network card using 
a crossover cable. You can even pro- 
gram the Rabbit via a LAN, using the 
RabbitLink interface card (Fig.1). 

So how do they get it to talk to a 
network? Simple — by incorporating a 
Realtek RTL8019AS Ethernet IC di- 
rectly onto the module. This NE2000- 
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b | PRODUCT RECALL 


“POWERHOUSE” 

DC - AC INVERTERS 
900W MODEL M 8042 12 TO 240 Volt Pure Sinewave 
1300W MODEL M 8142 12 TO 240 Volt Mod. Sinewave 

& 1500W MODEL M 8146 12 TO 240 Volt Mod. Sinewave 

1800W MODEL M 8153 24 TO 240 Volt Mod. Sinewave 

& it has recently been drawn to our attention that the use 
of inverters, when configured for fixed wire applications 
eg. holiday homes, caravans and boats, can lead to 

& a hazardous situation for both persons and connected 
equipment. 
We have also recently discovered that some purchasers 
of the above inverters, distributed in Australia by 
Altronics and resellers, have connected them into the 
fixed 240 Volt wiring in their homes, caravans, boats ete 
in order to provide mains power in lieu of a standard 
reticulated 240 Volt mains supply. 


We advise that the use of the inverters in this manner is 
dangerous. The inverters are only designed for use in a 
“stand alone” application where the electrical appliance 

& (drill, motor, tv etc) is connected directly to the 3 pin 
power outlet on the inverter via the standard 240 volt 
plug on the appliance. 


THEY WERE NOT INTENDED FOR FIXED WIRING INSTALLATIONS, 
IT 1S POSSIBLE FOR DANGEROUS VOLTAGES TO 
APPEAR AT THE BATTERY TERMINALS WHEN THE 
UNIT IS CONNECTED TO THE FIXED WIRING OF A 
BUILDING, CARAVAN, BOAT, TRAILER, ETC. 


THIS COULD RESULT IN 
ELECTROCUTION OR FIRE OR BOTH 


L 
& IF YOUR INTENDED APPLICATION IS FOR FIXED 
INSTALLATIONS AS DESCRIBED ABOVE YOU 
SHOULD IMMEDIATELY DISCONTINUE USE AND 
& RETURN THE PRODUCT TO THE PLACE OF 
PURCHASE, WHEREUPON YOU WILL BE GIVEN 
N A FULL REFUND OF THE PURCHASE PRICE. 
\ 


ALTRONICS 


INFOLINE: 1-800 670 072 
Local Callers: (08) 9328 2199 
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Silicon Chip 
binders 


%* Heavy board covers with 2-tone 
green vinyl covering 


%* Each binder holds up to 14 
issues 


Price: $A12.95 plus $A5 p&p each 
(Australia only) 


Just fill in & mail the handy order 
form in this issue; or fax (02) 9979 
6503; or ring (02) 9979 5644 & quote 
fell meig-lelimer-lgemaleliilel-1e 
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; value | =0x! 
i 






/* update 02 */ 
if (strcmp (led3,"ledon. gif”) ) 
value | =0x04; 


/* update 03 */ 
if{strcmp(led4,”ledon.gif")) 
value | =0x08; 


| WePortI(PADR, NULL, value) > 
by 
| ain () 
as 
ateepy(ledl,"ledon. git”); 
xepy(led2,”ledon. gif™)z 
strepy(led3,”"ledoff.gif”} = E 
atrepy(led4,"ledon. git"): pb 
ee ie 
sock_init{): = 
}  bttp_init(): 
WrPortl (SPCR, MULL, 0x84): // Set Port A tr 
while (1) { 
update_outputs(}; 
hetp_handler ti: 
} GJ Watch 
























{OxAGDS) "*\x04\x7FE\x/F@\ 'e) 







{OxAODS) “*\xO4\x7FE\x/Fé\ ‘9) 


(OxAGDS) “*\x04\x7FE\2/Fe) '=) 


Fig.2: the Dynamic C development environment. Shown here are the main 


editing window, the assembly code window, the register window, the stack 
window and the watch window (which lets you watch variables). 












Fig.3: this simple LED demonstration 
program is supplied on the CD-ROM. 








compatible chip has all the hardware 
“smarts” necessary for network com- 
munication and is interfaced to an RJ- 
45 socket that accepts a standard Cat.5 
network cable connector. 

That means that your RabbitCore 
module doesn’t even have to be con- 
nected directly to your PC in order to 
talk to it. Instead, it can be anywhere 
on the local LAN or even “somewhere 
out there” on the Internet. 


Web server 


It’s got other advantages as well. 
The software CD-ROM included with 
the core module includes a complete 
TCP/IP stack (including source code) 
plus a web server that can be com- 
piled in Dynamic C and downloaded 
to the Rabbit’s flash memory. 

Yes, that’s right — you can build an 
embedded web page server or an SMTP 
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Fig.4: the CD-ROM includes the source 
code for the demonstration programs. 


email server right into this unit. Think 
of what you could do with that for 
industrial process control and moni- 
toring applications. 

The core module can also be mount- 
ed on a user-designed motherboard 
and can act either as the controlling 
microprocessor or as a satellite proc- 
essor to relay network communica- 
tions. A satellite processor allows re- 
mote monitoring of system operation 






13) Md5_testc 
ig) Ping.c 
fi Active.c fal State.c 
fa) DISPLAY_MAC.C 


Fig.5: source files for the various net- 


working protocols are on the CD-ROM. 





and allows any faults to be remotely 
corrected. 

It can also serve as a portal for 
downloading updated software to the 
main system. 


Developer’s kits 


There are five developer’s kits avail- 
able for the Rabbit; (1) Rabbit 2000 
TCP/IP Developer’s Kit; (2) RabbitCore 
RCM2000 Developer’s Kit; (3) 
RabbitCore RCM2100 Developer’s Kit; 
(4) RabbitCore RCM 2200 Developer’s 
Kit; and (5) the RabbitCore RCM2300 
Development Kit. 

The developer’s kit pictured in this 
article is the RabbitCore RCM2100. 
It’s supplied with the following items: 
(1). The RCM2100 Ethernet core mod- 
ule with 512KB of flash memory and 
512KB of static RAM; 

(2). A prototyping board complete with 
power supply circuitry, LEDs, switch- 
es and prototyping area; 

(3). An RS232 programming cable (10- 
pin header to DB9); 

(4). Dynamic C SE CD-ROM ~ includes 
royalty-free TCP/IP stack with source 
plus product documentation; 

(5). A plugpack power supply; and 
(6). A “Getting Started Manual”. 

The “Getting Started Manual” is 
quite comprehensive and details the 
hardware setup and the Dynamic C 
software installation. It also includes 
several sample Dynamic C programs 
with full instructions on how to com- 
pile and run these, so that you can 
quickly familiarise yourself with the 
RabbitCore module. 

The manual concludes with full cir- 
cuit diagrams of the RabbitCore RCM- 
2100 module and the RCM2100 proto- 
typing board. 


Catching your Rabbit 


You can catch your very own sili- 
con Rabbit at Dominion Electronics, 
Suite 201, 82 Christie St, St Leonards 
2065. Phone (02) 9906 6988 or email 
sales@dominion.net.au 

The RCM 2100 Ethernet Core Mod- 
ule costs $223.00, while the lower- 
specced RCM2200 retails for $126.00. 
The development kits, which include 
the core modules, cost $682 and $580 
respectively. The Rabbit 2000 Basic 
Development Kit is $379.50, while the 
Rabbit 2000 TCP/IP Development Kit 
is $489.50. 

For more information on what’s in 
the Rabbit burrow, point your browser 
to www.dominion.net.au sc 
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Ever wanted to view something really 
close up — far beyond the capabilities 
of your eyes? Or perhaps you need 
to show that extreme close-up 
to several people at once; 
maybe even save an image 
to a disk? : rr 
This easy-to-build 
Videoscope 
— a combination 
Video Camera 
and Microscope 
-willdoall | 
this and more! | 



















Design by Peter Rosenthal 
Words by Peter Rosenthal 
and Ross Tester 
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number of years ago, SILICON 
A CuIP featured a story about an 

industrial microscope with an 
inbuilt camera, capable of displaying 
images on a monitor. It sold for about 
twenty thousand dollars or so. 

And just as we were preparing this 
article for publication, a press release 
arrived featuring a similar device from 
Sony — selling for not much less (see 
separate panel). 

Well, this VideoSCope will do a 
similar sort of job — perhaps not with 
quite the same finesse as the Sony but 
similar nevertheless. And even if you 
have to buy all the bits to make it 
(unlikely!), you should spend no more 
than a couple of hundred dollars. 
Some people may well have most, if 
not all, of the components gathering 
dust, just waiting for a use. 

“So that’s what I can do with that 
old SLR camera lens I knew was too 
good to throw away...” 

In fact, this project grew from a 
Sunday afternoon pulling apart some 
old scanners, wondering what the 
lenses could be used for. It has grown 
into one of the most indispensable 
workshop instruments. 


What will it do? 


Just about anything that you can do 
with a conventional microscope, you 
can do with the VideoSCope — and 


Extreme close-ups of work don’t have to be over the work table. Here the 





It’s great for checking soldering 
defects, especially on SMD boards! 
This shot is at low magnification. 


then some! There are a few limita- 
tions which we’ll look at later but 
suffice to say, you will find so many 
things to do with it—as I have — you'll 
wonder how you got along without it. 

Here are just a few examples: exam- 
ining solder joints on PC boards — 
even surface mount devices (SMDs). 
Looking for cracks or defects in auto- 
motive and other engineering parts. 
Student projects — examining leaf 
structures, water, blood, and so on. 
Even enlarging resistors so their col- 
our codes are immediately obvious to 
tired old eyes! 

Another use I have put this to is 
attaching to machine tools for doing 
fine work like PC board drilling, 
fretsaws, and lathe work as in the 
photo below. 


videoscope is swung through 180° to look at the business end of a lathe. Inset is 
what the camera saw - much finer detail than you could hope to see even with 
20/20 vision. This is not a particularly high magnification pic and is somewhat 


over-exposed — but you get the idea! 
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about 3200 times, taken with a web 
camera instead of the video camera. 


I recently had to take a photo of a 
screen printing stencil and fabric for 
work and just by rearranging the pipe 
fittings I was able to gain an effective 
magnification of 3200 using a 640 x 
480 web camera and a standard cam- 
era lens. 

With today’s miniaturisation of cir- 
cuitry, the VideoSCope is also ideal 
for circuit inspection and servicing. 
Included are some pics of ICs taken 
with this device so you can see the 
detail and enlargement possible. 

The photos on the opening page of 
this article show inside an IC. Not 
bad, eh? 

All of the components required are 
readily available. As we said before, 
some you may already have. 

The two items you may not have are 
the CCD camera module itself and a 
suitable lens. The camera module can 
be black and white or colour; any type 
will do, depending on your possible 
uses. Colour is nice but obviously more 
expensive. 

This design is based on Jaycar’s QC 
3483 (thanks to Jaycar for lending me 
the camera!). One advantage of this 
camera is that its lens is easily re- 
moved and it also comes with a small 
mounting bracket. You may have an- 
other camera on hand or in mind — as 
long as it fits the space, it has a mount- 
ing bracket and its lens is removable, 
it should be suitable. 

Alternatively, a web cam would be 
handy if you want to save and print 
photos. You simply change a length of 
pipe to adjust the magnification to 
suit. Of course, the video camera could 
also be used for the same purpose in 
conjunction with a suitable video cap- 
ture card in your PC. 

As far as the lens is concerned, al- 
most any lens out of a fax machine, 
photocopier, scanner, etc could be 
used but I found the best results from 
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Lo-magnification mode (above) with the lens and camera 
both mounted on the underside of the “T” piece; and hi-mag 
mode (right), with the lens and camera mounted on opposite 





sides of the “T” piece. Changing modes is very simple. e fa 


an SLR lens from an old 35mm cam- 
era. It has the advantage of adjustable 
focus and aperture, which most lenses 
do not. 

A few plumbing bits are needed — 
some may be already in your junk box 
(plumber’s variety!), others you might 
need to scrounge from a friendly 
plumber or — perish the thought — buy 
from a plumber’s supply or hardware 
store. There is nothing which should 
cause you any great problems, though. 


How it works 


Basically, we are using the camera 
lens to project an image of the object 
that we are looking at onto the surface 
of the CCD element inside the camera. 
By increasing the distance between 
the lens and CCD and reducing the 
distance from the object to the lens, 
we increase the power of magnifica- 
tion. 

The camera is a “plumber’s spe- 
cial”, based on 50mm PVC pipe. We 
can change the distance between lens 
and CCD by changing the lengths of 
pipe. 

We don’t want to make this a trea- 
tise on photographics and optics but a 
couple of salient points might make 
understanding a little easier. 

Adjusting the focus of the lens is 
self-explanatory — we want to achieve 
the sharpest possible image on the 
surface of the CCD element. Most low- 
cost video cameras do not have easily 
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adjustable focus; using a 35mm cam- 
era lens allows this adjustment. In 
fact, in the VideoSCope, the focus on 
the lens is actually a “fine focus” ad- 
justment. Coarse focusing is achieved 
by physically changing the distance 
from lens to CCD element. 

Aperture is something that is less 
well understood. The aperture con- 
trol adjusts an “iris”, a series of vanes 
inside the lens which progressively 
allows more or less light to pass 
through the lens. At its maximum (the 
lowest “f’ stop of the lens — a number 
such as f1.4 or [1.8 is common) the iris 
is effectively not there — the lens is 
said to be “wide open”. Conversely, 
when you adjust the lens to its mini- 
mum (the highest “f’ stop — a number 
such as f16 or f22) the iris is closed to 
avery small opening —in some lenses, 
just a pinhole. The lens is said to be 
“stopped down”. 

Each f-stop on a lens allows half (or 
double) the light in of the previous 
stop. Therefore changing a lens from 
f8 to f16 (two stops) allows just a 
quarter of the light through. 

While it might seem that we need to 
allow as much light through the lens 
as is available, this is not so. When 
you adjust the aperture to “wide 
open”, you minimise the depth of field, 
that is, the range of distances from the 
lens which will be in focus. 

By going the other way and “stop- 
ping down” the lens as far as possible, 





you maximise the depth of field. But 
as we mentioned, this dramatically 
limits the amount of light passing 
through the lens and therefore strik- 
ing the CCD elements. 

Most of the time, taking a picture 
(video or still) is a compromise be- 
tween the two: depth of field and ex- 
posure. If you can increase the amount 
of light (eg, by illuminating the sub- 
ject better) you can go for a higher “f” 
stop and achieve a better depth of 
field. That’s also what a flash does. 

On an ordinary camera, increasing 
the time the shutter is open has the 
same effect —- more time equals more 
light — but you reach the point where 
movement (either camera or subject) 
starts coming into play. On the 
VideoSCope, there is no shutter. 

If you are looking at a single-plane 
object and/or the magnification isn’t 
too dramatic, depth of field matters 
less than if you are looking at a 3-D 
object. Unfortunately, photocopier and 
scanner lenses are specifically de- 
signed to work in one plane and usu- 
ally have no iris (aperture control) so 
they are wide open (minimum depth 
of field) all the time. 

Again, that’s why the 35mm SLR 
camera lens is a better option for this 
project. 


How it’s made 


There are many ways which this 
project could be made and possibly 
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Fig.1: this drawing shows 
the setup for minimum 
magnification (maximum 
magnification would have 
the camera at the top of the 
“T”). Use the key below and 
the colour codes on this 
diagram to work out how it 
all goes together. Similar 
“bits” are similarly coloured: 
50mm pipe is all coloured 
red, sockets (joiners) are all 
purple, end caps are orange 
while the T piece is light 
blue and the elbow (bend) is 
green). Also note that pipe 
length “P” and one end of 
pipe length “K” do not have 
slots cut in them but all 
others do. 


KEY: 


(A) 35mm camera lens (see text) 

B) End cap for mounting camera 
50mm pipe length - various 
Video Camera (see text) 
50mm socket (joiner) 
Camera mounting plate 
Retaining screws (2) 
Cable Gland 
Camera cable 
50mm pipe, 60mm long 
50mm "T" piece 
50mm pipe, 40mm long 

!) Top End Cap 

50mm pipe, 70mm long 
88° Elbow, female-female 
50mm pipe, 150mm long 
50mm socket (joiner) 
50mm pipe, 300mm long 
Worm-drive hose clamp, 45mm 
50mm (id) flange 
Self-tapping screws (4) 
Work table (16mm MDF) 
Base (16mm MDF) 
Perspex or Acrylic window 
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The first step.is to accurately cut the 
circles in the MDF base and work 
table, then smooth them with glass 
paper wrapped in something round 
and fairly close to the finished size, as 
shown at right. 


made smaller but given the fact that 
we want to fit both a 35mm camera 
lens and a miniature camera, the 
“plumber’s special” approach using 
50mm PVC pipe seems logical. It’s 
also relatively cheap, easily obtain- 
able (if you have to buy it) and the 
material is easy to work with. 

Another big advantage of this 
mehtod of construction is that a huge 
range of focal distances can be ob- 
tained, simply by changing pipe 
lengths. 

The prototype is shown in the pho- 
tographs and in Fig.1. We’ll start with 
the “business end” first, the lens and 
camera assembly. 

The lens is mounted on a 50mm 
end cap. Exact method of mounting 
depends on the type/brand of lens 
you use — we cut a hole just large 
enough to fit the threaded lens through 


_ All of the components of the VideoSCope, including spare lengths to 
_ change magnification. Cut out the various lengths of pipe as listed 
_ in the parts list. Make sure their ends are nice and parallel 
- and smooth, with four slots cut in most of them to 










allow easy movement. 
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(a friction fit) and then used some 
double-sided adhesive to make sure it 
stayed where we put it. 

The end cap fits into one of the sev- 
eral lengths of pipe we cut to allow 
easy changes to the lens-to-CCD-ele- 
ment-distance. We cut 60, 70 and 75mm 
lengths to swap as required. 


Camera mounting 


The camera in question (Jaycar QC 
3483) is delightfully simple to mount. 
It comes with a U-shaped bracket 
which is secured to a disc of Perspex 
(or similar) cut to 55mm — just less 
than the inside diameter of the 50mm 
pipe joiner (in plumbing parlance 
properly referred to as a socket). 

Inside the socket, half way along, is 
a ridge. When using the socket nor- 
mally (ie, joining two pipes) this ridge 





Here’s how the hose clamp grips the 
“fingers” cut into the MDF, making it a 
nice tight (but moveable) fit on the 
vertical pipe. The centre cut goes all 
the way to the circle and only needs to 
be a couple of millimetres 


stops the pipes in the right place. Our 
disc sits on this ridge, with a short 
length of 50mm pipe slid down onto it 
to hold it in place. 

This length of pipe has a cutout to 
accommodate the power/output wir- 
ing from the camera, while the socket 
itself has a suitable-size hole for the 
cable gland. We’ll come back to this 
shortly. 


The stand 


Referring again to Fig.1, there is a 
300 x 200mm baseboard made from 
16mm MDF. Fitted to this is a 50mm 
flange into which a 300mm length of 
50mm PVC pipe is inserted. 

Slid over this pipe is the work table, 
a slightly smaller (300 x 150mm) piece 
of 16mm MDF. A Utilux (worm-drive) 
clamp at one end tightens fingers cut 
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The camera mounts on a disc of solid 
material such as Perspex, cut to exactly 
55mm diameter so it sits on a ridge 
inside a 50mm socket (joiner). If those 
dimensions sound wrong, they’re not: a 
50mm socket actually has a 56mm 
internal diameter! Incidentally, it 
doesn’t have to be clear, as this one is. 


into the MDF so it can grip the pipe. 

The work table has a cut-out win- 
dow in one end fitted with a piece of 
clear Perspex or similar material. The 
reason for the window is so you can 
illuminate an object from underneath. 
It could be considered optional but 
underside illumination is a feature of 
most “normal” microscopes. (Indeed, 
it is essential for many observations). 

On top of the 300mm pipe is a 
50mm socket with another length (this 
time 150mm) of PVC pipe. On top of 
that pipe is a right-angle elbow or 
bend, so now the pipe is horizontal. 

Well, it’s close to 90°. That’s ’cos 
there is no such thing as a right-angle 
elbow. They’re actually made at 87°. 
So in fact our pipe ends up a few 
degrees off horizontal (three, to be 
precise!). 


The video camera assembly mounted in its holder, shown from 
below (below) and above (right). Note how the mounting plate 
sits on the ridge inside the pipe socket (joiner). You can also see 
how the camera cable comes through the mounting plate and 
out through a cable gland. Above right is the 60mm length of 
pipe which clamps the mounting plate (and camera) in position, 
inside the socket. Note the cut-out to clear the cable gland. 
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Fitted to this elbow is another 
70mm length of pipe, which in turn 
fits into the leg ofa 50mm “T” piece. 
Once again, you will note that “T”s 
are not 90° — the leg is actually at 88°. 
What this means is that if you fit the 
“T” the right way around, they nearly 
cancel each other out and you are left 
with only one degree of error. Turn it 
up the other way and the error be- 
comes five degrees — a tad too much! 

It is the “T” piece that the lens/ 
camera assembly attaches to. What 
you should end up with is the lens 
pointing near enough to straight down 
to the Perspex window in the work 
table. 

You may wonder why we use a “T” 
instead of an elbow. There are two 
reasons: one is that two elbows would 
end up with six degrees of error. While 
that might be acceptable in some cir- 
cumstances, it wouldn’t in others. 

The second reason is even more 
important: the “T” allows maximum 
flexibility in lens-to-ccd-element dis- 
tance. If you want maximum magnifi- 
cation, you want maximum distance: 
the lens can be fitted under the T 
while the camera assembly can be 
fitted above it (obviously with the 
short bit of pipe and end cap removed 
first!). 

None of the joins between the pipes, 
sockets, elbows and Ts are glued be- 
cause we need to be able to make 
changes as required (eg, to adjust mag- 
nification or aim the camera else- 
where). 

Normally, these pipe fittings are a 
tight friction fit; once in they stay in 
and removing them takes much ef- 


fort! To help make them slide in and 
out of each other easily, each of the 
pipe lengths has four 15mm slots cut 
into them, about 2-3mm wide. These 
are shown in the photos and in Fig.1. 


Construction 


Start by cutting out the 16 mm MDF 
baseboard and work table, taking care 
with accuracy of the 56mm holes. 
The hole in the baseboard needs to 
be a tight fit while the hole in the 
work table needs to allow the table to 
slide up and down the pipe. It’s not a 
loose fit, just comfortable! Get this 
hole right before cutting the slots, as 
shown in Fig.2, drawing 3. 

If you use a jigsaw to cut holes, a 
narrow scroll saw blade will be re- 
quired because of the tight radius. 
Cut slightly under size by following 
inside of the line, then sand to size by 
using a piece of sandpaper wrapped 
around something round. The closer 
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Fig. 2: drawings for the various components used in the VideoSCope. Drawing 4 and drawing 5 are same size; rest are to 
scale. Drawings 1 & 2 use 16mm MDF, 3 uses 50mm pipe, 4 any stiff material to about 3mm thick and 5 can be thin 
cardboard. 
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Here is the lens-mounting end cap with the cut-out to suit the particular lens 
we used. On the right of this pic is the lens itself with adhesive foam tabs stuck 
in place ready to mount on the cap. 


this is to 56mm, the better. 

If you do not have a jigsaw you will 
need to drill a series of holes inside 
the circle circumference, cut out the 
remaining material then file and sand 
to size. If you need some practice, use 
a scrap of timber first! 

The square cutout in the table is 
optional — it only needs to be added if 
you wish to view transparent objects 


by backlighting them. This is filled 
with a piece of transparent perspex, 
acrylic or even glass. 


Pipework 


First, the camera mount: drill a 
16mm hole in the side of one of the 
sockets (the pipe joiners) 15mm down 
from the top. Insert the cable gland. 
Next, cut a 60mm length of pipe with 


Parts List — VideoSCope 


= 


35mm SLR lens 


— 


12VDC power supply to suit 


50mm pipe 70mm long — no slots 


a a a ek ke Sk 


CCD camera module (Jaycar QC 3483 or equivalent) with regulated 


50mm pipe 300mm long with four 15mm x 3mm slots cut both ends 
50mm pipe 150mm long with four 15mm x 3mm slots cut both ends 
50mm pipe 90mm long with four 15mm x 3mm slots cut both ends 
50mm pipe 75mm long with four 15mm x 3mm slots cut both ends 
50mm pipe 70mm long with four 15mm x 3mm slots cut both ends 


50mm pipe 60mm long with four 15mm x 3mm slots cut both ends 
50mm pipe 60mm long with four 15mm x 3mm slots cut one end and 


cutout to clear cable gland (see drawing 3) 


50mm DWV end caps 

50mm DWV flange 

50mm DWV 88° tee piece 
50mm DWV 87° elbow 

50mm DWV socket (pipe joiner) 


rubber feet 

42mm worm-drive hose clamp 
12mm cable gland 

6g 12mm self-tapping screws 


1 
2 
il 
1 
1 
2 
1 
1 
1 
1 
4 
1 
1 
6 
1 


50mm pipe 40mm long with four 15mm x 3mm slots cut both ends 


55mm diameter x up to 3mm deep camera mounting plate 

60mm x 60mm (approximately) Perspex or Acrylic work table window 
300mm x 200mm x 16mm MDF baseboard 

200mm x 150mm x 16mm MDF work table 


5mm screw & nut or 2 3mm screws & nuts (to mount camera) 


Thin card to make two 60mm discs (for baffles) 
Double sided adhesive tape, pads etc or silicone sealant (to mount lens) 
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And here’s what it looks like stuck on. 
We trimmed the edges of those tabs 
with a sharp knife. 


a cutout as shown in Fig.2 drawing 4. 
Check that this cutout clears the nut 
on the cable gland in the socket. Two 
screws can used to hold this part in 
place. 

Cut out the 50mm disc which will 
be the camera mounting. We used a 
scrap of Perspex but it can be any 
rigid material up to about 3mm thick. 
We drilled one single camera mount- 
ing hole right in the middle of the 
disc; other holes might be needed to 
suit the bracket supplied with your 
particular camera. 

A suitable hole is also drilled 
through the disc for the cables to pass 
through. Ours was a lot wider than 
broad because the cables from this 
particular camera are triple-width. 

The camera needs to be mounted 
square and centrally on this disc, 
which then fits flush on the ridge 
inside the socket. For the time being, 
leave the lens fitted to the camera in 
place — it protects the CCD element 
inside. 

The baffles (as shown in Fig.2, 
drawing 5) are used to minimise in- 
ternal reflection in the pipe. When 
set up for large magnification, the 
picture may be cloudy and washed 
out. The baffles prevent this happen- 
ing. They are made from stiff paper or 
light card. Around the edge of baffle, 
cut the tabs as shown in the drawing 
and fold each tab in opposite direc- 
tions. 

Cut the pipe to the lengths nomi- 
nated in the parts list and clean up 
the cut edges. Cut the four 3mm wide 
x 15mm long slots in it at 90° spacing. 
As previously mentioned, this is to 
allow easy insertion and, more im- 
portantly, removal. 
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Another view of the lens assembly, 
looking at the back of the lens. The pin 
you can see stops the lens down as a 
shutter fires; you might need to fix this 
in position on some lenses. 


Even with these slots, the pipes 
should be a firm (friction) fit in the 
sockets, elbows and T piece. 

While PVC pipe is quite easy to cut 
with virtually any saw, an angle 
grinder fitted with a thin blade makes 
it even easier. It’s also very handy for 
trueing the end cuts and cutting the 
slots, too. 


Painting 

All internal parts of the pipework, 
including joiners, T-piece, etc which 
might be used in the light path be- 
tween lens and camera need to be 
painted matt black to stop light re- 
flections. DO NOT paint the fittings 
(ie, sockets/T/elbows) where the pipes 
slip in and out — this might make the 
pipes bind. 

The baffles also need to be painted, 
while the wooden base and work ta- 
ble can be sanded and varnished. 


Mounting the lens 


The camera lens is mounted in a 
hole cut in an end-cap, which itself 
slips over the end ofa length of pipe. 

The idea of this project is to use a 
lens which is not going to be used on 
a camera again, so gluing it it place 
won’t cause any future problems! 

Because of the differences in vari- 
ous camera lenses, you will have to 
cut the end cap to suit your own. You 
only need to cut a hole in the centre 
as large as the part of the lens that 
fitted in to the camera. 

If you use a screw-thread lens 
(Pentax, etc), if you are very careful 
with the size of the hole in the end- 
cap you may be able to use the screw- 
thread as a self-tapping screw, hold- 
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ing onto the PVC. But some form of 
adhesive may still be required. 

I used double-sided tape to mount 
the lens, making sure to get a good 
bond by cleaning both surfaces. Also 
make sure there is nowhere for light 
to get in by wrapping the assembly in 
black vinyl tape. 

Another alternative would be to use 
some silicone sealant as a glue and 
again lightproof it with black tape. 


Notes on aperture adjustment 


Some lenses are fully automatic and 
only stop down to the set aperture 
when the picture is taken. Others are 
semi automatic (with an auto/manual 
switch) or fully manual. If you have 
an automatic lens, you will need to 
work out a way to hold down the 
lever or pin which stops the iris down. 
This is important as the auto iris of 
the camera often wants to set it self 
too dark or to light. 


Assembly 


Insert any piece of pipe through 
the hole in the baseplate, slide the 
flange over the pipe and mark the 
position of the four screws which hold 
the flange in place. Screw the flange 
onto the baseboard. 

Attach four rubber feet in the cor- 
ners of the underside of the base- 
board. If required, cut and glue your 
piece of Perspex or acrylic into the 
“window” cut in the work table. Undo 
the hose clamp completely and place 
it in position on the slots in the work 
table. 


IMPORTANT 


Before you go any further, clean 
your work area and the pipe assem- 
bles thoroughly for dust and debris — 


SEP pass Ore cca eerpaperinse r aaaeis 
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The baffle(s) mount inside the pipe 
between the lens and CCD camera and 
help prevent light reflections from 
washing out” the captured image. 
They can be made from any stiff 
material (cardboard, etc) and are 
painted black both sides. 


especially the fine dust created when 
sanding or cutting the PVC pipe. Once 
you have removed the lens there will 
be nothing to protect the CCD from 
collecting dust. 

Do not touch the surface of the CCD, 
as removing fingerprints will be diffi- 
cult, if not impossible. I cannot stress 
this enough —a microscopic piece of 
dust will show as a great black spot 
on your screen. 

If you do need to clean the CCD, I 
suggest using a proper lint free lens 
cleaning cloth. When the viewing aid 
is not in use make sure you keep the 
camera section sealed by leaving the 
lens and end cap on to keep dust out. 

Fig.1 shows the general arrange- 
ment for viewing at minimum magni- 
fication. Insert the longest piece of 
pipe in base, place an elbow on top, 
add a 65mm length of pipe (horizon- 
tal) and add the “T” piece as per 
drawing. 


Mounting the CCD camera 


Unplug the three connecting ca- 
bles from the camera — most have a 
tiny plug and socket on them. Re- 
move the two screws which hold the 
camera to its U-shaped mounting 
bracket and then secure this bracket 
to the camera plate (disc). 

Now replace the camera on the 
bracket (with the two screws) and 
place the camera plate assembly into 
the opposite end of the socket to the 
hole for the cable gland. Ensure the 
assembly sits down on the internal 
ridge. 

Take it out again for the moment 
and pass the camera cables through 
the undone cable gland, then up 
through the hole in the camera plate 
and re-connect them to the camera 
itself. Slide the camera plate assem- 
bly back down into the socket, pull- 
ing the cable back through the gland 
as you do. Tighten the gland nut firmly 
to lock in place. 

The camera top should be just 
proud of the top of the socket, allow- 
ing you access to the tiny grub screw 
which keeps the lens in position. You 
will probably need to remove this 
grub screw using a jeweller’s screw- 
driver before screwing the lens off the 
camera. This lens is not required 
again. 


Testing 


Most of these small cameras require 
a regulated 12V supply — in fact, you 
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| And if you 1 have an 
| idle $12,000... 


| OK, we admit it. This TechnoLOOK 
| video microscope from Sony does look 
| a bit more stylish than ours. Not a bit 
| of PVC pipe to be seen! 
| But then again, for around twelve 
| big ones, it would want to look good. 
Aimed at the high-end education and 
| industrial market, the TechnoLOOK 
| sports a 17cm TFT LCD screen anda 
magnification of up to 40x. 
| Weighing in ata fairly hefty 6kg, the 
| TechnoLOOK sports a 410,000 pixel 
| CCD and along with its inbuilt LCD, 
| outputs a PAL signal for displaying on 
| an external monitor (video or S-video). 
| Images can be sent from 
| TechnoLOOK to a PC for editing, 
/ emailing or incorporation into presen- 
| tations, magnified to a large-screen 
| display for training, or output as hard 
| copy via a printer. 
There is a 10x manual zoom; focus 
} and iris adjustment are also fully 
| manual. Zoom, focus, brightness and 
Gi camera head poston: are aguated 















men 


The unit has an inbuilt laser pointer 
for positional adjustment and an in- 
built fluorescent lamp provides illumi-_ | 
nation. For more information, visit the 
Sony website at: 


using four simple controls. 
www.sony-cp.com/microscope | 
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will void the warranty if you use any- 
thing but on some, including the one 
we used from Jaycar. Connect the sup- 
ply and connect the video output from 
the camera to a suitable monitor. 
Swing the table out of the way and 
set the focus to about halfway with 
the aperture wide open (ie, lowest “f” 
stop). Take an object with plenty of 
detail and, starting from the base 
board, move it up towards the lens. 
You should see it come into focus at 
some point. Set the table at this height 
and use the focus ring on the lens to 


fine focus. You may also need to ad- 
just the aperture for best picture. 


Higher magnification 

To increase magnification, simply 
add more distance between camera 
and lens by changing pipe lengths. 
For maximum distance, connect the 
lens to the bottom of the “T” piece 
and the camera assembly to the top. 


Lighting 
Ambient lighting should be enough 
for general use. However, if you are 


your electronic component online superstore 


www.wiltronics.com.au 


* 650 page site 


* Full shopping cart facility 


* Secure site (credit cards etc). 


* Prompt delivery 
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trying to take photos you may need to 
change the colour of the light source 
to suit as some CCD cameras high- 
light certain light frequencies: fluo- 
rescent will bring out blues and in- 
candescent the yellow/red shades. 

The window in the table is for rear 
lighting of transparent objects. A piece 
of paper placed on the base is effec- 
tive in reflecting light upwards. 

The closer you get the object to the 
lens the harder it is to get light in. 
Also, higher magnification requires 
more light. If possible, illuminate the 
spot you are looking at as the excess 
light can be projected onto the side of 
the pipe and reflected up to the CCD. 

The baffles minimise this problem. 
Insert one at approximately 60 mm 
up from the lens and one 60 mm 
down from the camera. 


Guide 


Using a 55mm lens with 40mm be- 
tween the bottom of the joiner and 
lens mount, the focus range should 
be about 24cm to 70cm. A 55mm dis- 
tance will give you a focus range of 
about 17cm to 24cm. 

Remember you can change lengths 
by swapping pipes or moving the cam- 
era above the “T”. This will dramati- 
cally change the focus ranges. Experi- 
mentation is the best policy. 


Web cameras 


Most web cams are too big to fit 
inside 50mm pipe. Instead, try mount- 
ing it in a zippy box. 

To make it compatible with this 
system, you will need to attach the 
zippy box to a length of 50mm pipe 
with a hole through the box. When 
you fit the camera in the box, make 
sure that its CCD element is in the 
centre of the pipe and is mounted 
horizontally. sc 
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In fact, SILICON CHIP is now the ONLY truly electronics-oriented 


magazine published in Australia. But if you want SILICON CHP to 
continue to thrive; to continue as YOUR magazine, we need YOUR support. 


WE NEED YOU T0 JOIN US - AS A SUBSCRIBER! 


You'll not only save money, you'll get your copy earlier than the news- 
Stands, you'll never miss an issue because it’s sold out... and if you're 
in the electronics industry, it could be 100% tax deductible. 





CALL SILICON CHP NOW ON (02) 9979 5644 OR TURN TO P83! 
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Where do you go for 
the latest new releases? 


Economy 14.4V Cordless Drill 


This economy 14.4V cordless drill features variable electronically controlled speed 
from 0 to 550RPM, forward/reverse switching with a lock off position, a powerful 
motor and 6 torque settings. Includes a removable 14.4V |.2A/h capacity NiCad 

battery pack, a 10mm keyless chuck, 3-5 hour charging cradle, approved AC 
adaptor/charger, a screwdriver bit and a handy plastic storage and carry case. 
74814 


12 month warranty 
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DSE Freeze 
Spray 

Instantly cools small 
components to assist 
with detecting thermal 


g. month VE’ \ghis ros faults. 250g can. Adjustable Temperature Soldering Station 


Normally meee, = 1190 Affordable quality for the technician or-enthusiast. This soldering 
$2.49/m. VE § W/ Normally station provides fully variable temperature control:from approx. 
jusT $15.50 250°C to 450°C, plus zero voltage crossing circuitry for low noise 
$ ; a I 0 operation. While not a :sensor-compensated temperature-control 
design, itis suitable for a wide range of soldering applications. 


It features a lightweight soldering pencil with heat-resistant cable, 







Microphone 
Cable 


Ideal for PA systems 
and professional sound 
installations. 

W 2035 





iron holder and tip cleaning-sponge, and is fully. 
5mm Red 7 Segment Energy Authority-approved. Supplied with SS W/E 
LED Pack Red Display a long-life !.6mm plated tip 


High efficiency, quality 8mm common cathode. - / 2 $98 


5mm round red LEDs. oO Luminous intensity per 
Pack of 50. : segment: 2.5mcd (min), 








23011 Normally This month only...this month only! pigs (typical). a : 
$10.32 24 Range Digital Multimeter 
og S VE S VE $] 50 | Has a Safety Rating of Cat. [1 600V, suitable for 
$ 5 ).240V- domestic mains measurements: 3.5 digit 
(2000. count) LCD. Maximum hold and data 
)) hold, diode and continuity test and comes with 
: va 2 Ee ym ) a protective rubber holster. 
7000mcd 240V Varistor <7 JS Bt 0.7563 
Green LED For the suppression and ') Ranges: 


clamping of mains borne 
transients and surges 


) DC V: 2,-20,:200, 600V 

AC-V:-2; 20, 200,-600V. 

DCA: 200pA; 2mA, 20mA, 200mA, 10A 
A ACA: 200pA, 2mA, 20mA, 200MA,10A 
Resistance: 200, 2k; 20k, 200k, 2M, 20MQ 


‘98 Say 


That's where you go! www.dse.com.au 


10mm, round, super high 
luminosity. 3.5V DC protecting electronic 
ZA. and electrical equipment. 


pea $3 9 2g This month only.. .this month only! 1602 
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Where do you go for 
the hottest kits around? 


6 LED Torch Kit 


Ideal for camping, walking at night, or for emergency 

® work on your car, This torch uses 6 LEDS and runs 

from a single D cell battery (not included) for extra long life. 
It generates super soft white light and features constant 
brightness over cell life, indefinite lamp life, 

and extended cell life. Can be used with NiCad 

and NiMH cells. Kit supplied with all components, 
including 6 white LEDs, PCB, and torch case. 





















Christmas Display Kit 
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LED Torch Kit 


Build'a solid-state torch with a white LED. 
Receive high brightness with. cool white light, low. 
battery-drain.and you will:never need to replace 
a-torch bulb again.-Supplied with all components, 
including white LED, PCB, and mini torch. 


YELLE Dec.’00 


$] 4so 
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FM Stereo Transmitter Kit 


Connect this transmitter to.your hi-fi and-listen 
to: your favourite music using your personal 
stereo cassette or FM headset radio. Supplied 
with-all components, hardware, case and front 
pattel label. Requires a [:5V battery (use ‘AA’ 
cell not included). 


K 5004 : re ui 


“Limited stock available* 
















Torch case colour will vary. 5 ? 
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Train Controller Kit 


This easy to build and compact model train 
controller features pulse power for smooth low 
speed control and track voltage LED indication. 
Supplied with PCB, case, hardware, front panel 
label and all components. Power source 






required: 240V AC. EE , 
K 3006 Ape Feb ’01 
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Noise Generator Kit 

This personal noise generator produces 

pink-or white noise and can be used to drive 

headphones-or an external speaker to: block out 

unwanted noise. It has been specifically designed 

for Tinnitus: sufferers but can be-used by-anyone 

who wants to block out unwanted: sounds. 

Kit supplied with PCB-and= 27. 5 

components only. Sep 01 


K72H1 $4980 


Case not included. 


Over 600 high brightness coloured LEDs create a brilliant 
animation of Santa and Rudolph dashing by. Kit supplied 
with PCB, LEDs and all electronic components. 

Only a little hardware, paint, and patience is required. 


ns PpoueR) diPRBt tink $] 43° 


Limited stock available* 








HOT CHIP Mini Board 


An extension board for the HOT CHIP microprocessor kits. 
Includes 8KB programmable flash memory, 2x8bit 
timer/counter, Ix! 6bit timer/counter, and programmable 
UART. Chip and board only. 


544° SAVE 
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Limited stock available* 


Cybug Power 
wor = Plant Kit 
— For the executive who has 
everything! The Power Plant 
continually rotates, looking 
for the brightest light source 
that-it-can:find, much like-a 
natural flower rotates to face 
the sun. Kit supplied with 
PCB, solar panels; motor, 
all: components, hardware | 
and instructions. | 


B- . K 3563 fia Mer 
$39°° SAVE 





cree inl Direct Link is equipped with the service centre to supply you with a hassle-free delivery | 
~~“ direct to your doo. PHONE 1300 366 644 00 place your order. 


Availability: Our. kits consist of many- different parts from numerous suppliers. Whilst we have consulted closely with them-and are satisfied as to their ability to supply, sometimes problems 
can. arise -in-obtaining-all of the-parts. This means there is a slight chance that availability may be-delayed. Rainchecks: are available, however if you'd like to check-beforehand, please don't 
hesitate to contact-your-local store. Offers-expire-31/10/2001; *Limited-stock All-stocks marked-clearance, limited or with an ‘*’ may not be-available in alt stores or_via Direct Link: 





Rainchecks-do'not apply.-Offers-valid for the-calendar month of October. 2001; 3183p 
DICK:-*SMITH 
RT RAS sages RR Oo N Ic $§ 
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Where do you go for 
great savings? 
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Vertical 5mm Trimpots 
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_ Planetary Gear Box Set 


| Instructional gear set that teaches the 
| construction and workings of automotive 
| transmissions, precision gearing systems 
| and design. Includes Mabuchi 3V DC 
| motor, full instructions and hardware pack. 


$9) 950 @ 


HghPovereaOHE 


_ High Power Gear Box Set 

| Designed for high torque, this set provides 
| two selectable gear ratios by altering the 
; different gears included. With a quality 
| Mabuchi 3V DC motor, the gears are of hard 
| wearing, silent eS resin. 


| ~ $18 oo 









® Lens angle: 92° 


£3874 





That's where you go! 


waviott black & While Camere Module 


¢ Minimum illumination: | lux @ Fl.4-* Power Source: 12V DC 
@ 20mA.-* Pixels:-352 x 288. Resolution (TV lines):240 

¢ S/N Ratio:>46dB-® Lens: 3.6mm/F2.0-* Video System:CCIR 
Scanning System: 2:1 Interlace ¢ Electronic Shutter Speed: 1/50 —. || 
1/6000 seconds-* Horizontal syncronised frequency: CCIR 
15.625kHz * Vertical syncronised frequency: CCIR 50Hz 

* Video output |Vp-p 75Q composite 


FOIA 
Tea YORHE 


High Speed we 


Z 
High Speed Gear Box Set 


High Speed Gear Box Set provides the 
student and hobbyist the opportunity to 
create a gear box where speeds can be 
selected depending on the gearing control. 
Two gear ratios can be selected —11.6:1 
and 18:1 


= $48 Saye 





Worm Drive Gear Box Set 


A worm gear system produces extremely 
low output speeds as well as allowing for a 
flat motor-gearbox arrangement due to 
the right-angle drive orientation. With 3V 
motor and polyacetal resin SA 


P9057 $18 a 


® Size: 28 x 28 x 37mm. $ ale 
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Assorted VCR Parts 


240 pieces including e-clips, 
washers, screws and springs. 


“= SAVE 
$§* 


Limited stock available* 





VCR E-Rings 
and Washers 


20 assorted e-clips and washers. 
200 pieces in total. 


vo” SAVE 
$6* 


Limited stock available* 


VCR Tension Springs | 
20 assorted tension springs. 
100  § in total: 


Limited stock available* 


VCR Compression 
Springs 

16 assorted compression springs. 
80 pieces in-total. 


did SAVE 


es stock available*- 
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Where do you go for 


the hottest prices? 





Add atmosphere 


to your discos, parties 
and stage productions! 





Now you can produce your own indoor 
‘fog’, perfect for adding atmosphere to 
discos, parties and stage productions. This 
solidly built, mains-powered unit includes a 
2.9 metre wired remote control and 
internal 0.8 litre storage tank. ‘Fog Juice’ 
not included. 


M 6000 


Juice 
Non-toxic. 






EN 6000 


$10° 





Fog Machine 


One litre bottle. 


atineySAVER PLUS. 





ICP Solar 
Panel Plus |.8W 


Weather-Proof 


Solar Torch 
This water-resistant torch has a 


wat 
Metal Dummy 


Security Camera 


Uses real metal camera housing 
with in-built red LED (requires 
12V DC power supply to operate). 
Comes with fake DC lead and 
coaxial cable plus BNC connector. 
Has an adjustable mounting bracket. 
Ideal for small business premises. 


(5851 $§ 980 





Heavy Duty Portasol Kit 
The PSI-100K is a rugged, professional-tise butane-powered 
soldering iron complete with a range of tips, 


all packed in.a solid plastic case. 
Applications include soldering, 
heatshrinking and rope 
cutting, Features include 
a_large butane reservoir 





Dummy Closed Circuit 
Security Camera 


Realistic camera lens and metal housing. 
Provided with sturdy metal bracket and 
swivel mount. Features optional flashing 
red LED (requires | x ‘D’ size battery). 
Battery lasts over 12 months. Camera 
housing size: 190 x 58 x 58mm. 


L 5852 $69% 


Dummy Dome 


Camera 


Imitation security camera ideal for 
small shops as a theft deterrent. 
Easily installed, just screws onto 
ceiling. Uses a real camera housing 


so it looks realistic. $9980 


L 5854 


nylon carry strap and a flashing 
LED which is useful as a warning 
light. The bicycle mounting kit 
makes it easy for the torch 

to be used as a headlight. 


0.2045 


$4960 SAVE 


PHONE, FAX & MAIL ORDERS 


Maintains charge on |2V batteries. 
Ensures quick starts and extended 
battery life. Connects through 
cigarette lighter socket or-direct 
to battery. Blocking diode prevents 
reverse current at night. Power 
rating: 1.8W (125mA-@ |5Y). 


S49 SAVE 





Sea 
cl 


PHONE: | 300 366 644 (Local Call Charge) FAX: (02) 9642 9155 
MAIL: DICK SMITH ELECTRONICS, Direct Link Reply Paid 500, 
PO Box 500, Regents Park DC NSW 2143 (No Stamp Required) 
Please add freight (up to 10kg) to your order, as follows: 
* $6.60 ($1 to $50) * $8.80 ($51 to $100) * $9.90 (over $101) 
(quote available for orders over |0kg) 
email: directlink@dse.com.au (enquiries only) 
Major Credit Cards Accepted * Gift Vouchers Available 


allowing up to two 

hours operating time, 

as well as an.auto switch 
safety shut-off, heavy-duty 
iron-plated tips and 

an in-built fuel_filter. 


| F-13898 
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NEW STORES AND RELOCATIONS 
MARION (SA) 
Shop 1052/3 Westfield Marion, 297, Diagonal Road, Oaklands Park. Ph: (08) 8377 3733 


TUGGERAH (NSW) 


Shop 1071 Westfield Shoppingtown, Cobbs Road. 


STRATHPINE (QLD) 
Shop 66/67 Westfield Shoppingtown. 


Ph: (02) 4353 2323 


Ph: (07) 3881 3199 


WARRINGAH MALL POWERHOUSE (NSW) 


Shop 162/163 Block K Warringah Mall. 


EPPING (VIC) 
560-602 High Street, Epping. 


Ph: (02) 9905 2088 


3183D 


Ph: (03) 9408 4866 


*Limited stock All stocks marked clearance, limited or-with an:‘*’ may not be available in all stores or via Direct Link.-Rainchecks do not-apply. Offers valid for the calendar month of October 200 
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In last month’s issue, we described the 
hardware part of our MP3 Player. This 
month, we show you how to program 
the microcontroller. And because we’d 
hate to you keep you in suspense, below 
you'll find details on how to install and 
set up the software that links the 
hardware to Winamp, our chosen MP3 


music player. 


FTER READING our articles 
At the MP3 music format last 

month, you’ve probably con- 
verted all your CDs to this conveni- 
ent, space-efficient format, stored care- 
fully away on that new big-GB hard 
drive ready for the Jukebox — right? 

So let’s find out how to put them to 
use! 

The basic idea behind this project 
is to enable you to control an MP3 
music player (Winamp) running on a 
Windows PC with a standard infrared 
remote. Up until now, you’ve prob- 
ably only ever listened to your MP3s 
while sitting in front of your comput- 
er. But imagine for a moment that 
your PC is actually a jukebox and that 
you can control it from anywhere in 
the room just like you do right now 
with your stereo system! 

In keeping with the jukebox theme, 
we’ve included features like track 
shuffle and repeat, multiple playlist 


support and a liquid crystal display 
for vital track information. And if 
you're a budding DJ, Winamp can be 
set up for track cross-fading and other 
great effects — but more on that later. 

The IR Remote Receiver & LCD hard- 
ware described last month mounts up 
front in an empty 5'/s-inch drive bay 
in your PC’s case. As it attaches to one 
of the snap-in drive blanking plates, 
no modifications to your PC case are 
required. If you want to remove it at 
some time in the future, all you need 
is a spare blanking plate. 

With only two plug-in connections, 
hooking up the hardware couldn’t be 
easier. Power is sourced directly from 
the PC’s power supply viaa disk drive 
connector and serial data is exchanged 
viaa free serial port. To keep the serial 
cable hidden, it is routed through the 
case internals, exiting via any unused 
expansion slot hole at the rear. It then 
plugs into one of the standard 9-pin 


serial port connectors. 

On the software side, you need a 
copy of our “IR Remote Control for 
Winamp” program, which we describe 
in detail below, as well as the current 
version of Winamp. 


PC requirements 


The minimum PC hardware speci- 
fications we recommend are a P133 
processor (or equivalent) with 32MB 
of RAM. To do audio track ripping on 
the same machine, you’ll need a faster 
processor, say about a P233, and more 
memory. 

If you intend playing MP3s directly 
from CD, you'll also need a fast CD- 
ROM drive. We’ve found that “real” 
CD-ROM drive speed varies from 
model to model, so it’s difficult to 
predict what will work OK on your 
machine. A drive that’s not up to the 
job will cause short pauses during 
play, which can be quite annoying. 
Storing your MP3 files on a hard drive 
is the preferred option. Tracks typi- 
cally consume about 3.5MB of disk 
space each, so start saving for a big 
drive if you have a large music collec- 
tion! 

Naturally, you'll also need a sound 
card and amplified speakers. For rea- 
sonable sound at a good price, check 
out the Logitech Soundman or Cam- 
bridge range of PC speakers or even 
better, hook up to your stereo system 
or ghetto blaster! Note that the sound 
card should be a PCI bus type (as most 
will be), not one of the old ISA bus 
variety. We used a SoundBlaster Live 
for all of our tests. 


Pentium gobbler 
If you’ve used Winamp before, then 











Repeated from last month, this photo shows the IR Remote Receiver & Display unit for our MP3 Player. It clips into one of 
the PC’s drive-bay positions, as shown in the photo on the facing page, and is connected to a spare serial port. Check out 
last month’s issue for all the construction details. 
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Fig.1: MP3 files loaded into 
Winamp’s playlist that don’t 
include ID3 tags are listed by 
filename, as shown here. 


poo ls ae 
Fig.2: Winamp displays the artist 
and track information once the 
tags have been created. 


you might have discovered some of 
the amazing visual effects (called 
Visualizations) that it provides. If you 
want to run any of these (especially in 
full-screen mode), then forget that old 
Pentium. You'll need a recent machine 
with a fast AGP graphics card to even 
get off the ground! 

The Jukebox software has been 
tested on Windows 95, 98 and NT4. It 


LN 


Pee Ola | 
LS@n7 


Volume Down —————— 


Shutdown PC 
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MPEG file info box + D3 tag editor 


AMPS Favoures Track OT mpd 





Title {You Get What You Give 
Aitist |New Radicals 
Album {Top Of The Pops 2001 Vol One 


F iDwviTag ‘Track #1 ihe 

















Fig.3: Winamp’s ID3 tag editor. Both ID3v1 and ID3v2 
formats are supported but only ID3v1 is used by the Jukebox. 


should also run on Windows Me but 
we haven’t tried it. 


Installing Winamp 


The first task is to download and 
install Winamp. Point your browser 
to www.winamp.com to obtain your 
copy. On the download page, you'll 
see that you have a choice of three 
different flavours of Winamp; “Full”, 


Fig.4: this diagram 
shows the key 
assignments we chose on 
our BC3000 remote. 
Functions shown in 
purple (below the line) 
are accessed by pressing 
the Shift key first. 
Unlike the Shift key on a 
keyboard, you don’t 
actually hold down the 
Shift key to get the 
alternate function. 


ae 
Back 5 AS Ce) 


Fade Out uae 


Close Winamp 


Reload Playlist 


[oad Playlist 
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“Standard” and “Lite”. Any of these 
will work with this project but if you 
already have Windows Media Player 
installed and wish to continue using 
it, then you really don’t need the “Full” 
version. 

Winamp is often distributed on 
“shareware” CDs on magazine covers, 
too. Check that you have version 2.73 
or later though, as older versions may 
not work correctly with our software. 

Installing Winamp is quite straight- 
forward. Double-click on the 
downloaded file to launch the instal- 
lation program and follow the on- 
screen prompts. In most cases, the 
default options will be fine. Once in- 
stalled, launch Winamp and verify 
that you can load and play a selection 
of your MP3 files. 

We doubt that you will have too 
much trouble driving Winamp but if 
you do get stuck, Nullsoft (the crea- 
tors of Winamp) have provided excel- 
lent on-line documentation and sup- 
port information on their web site at 
www.winamp.com 


IR remote control for Winamp 


The next step is to install the soft- 
ware that links Winamp to our IR 
Receiver & LCD hardware. Go to 
www-siliconchip.com.au and follow 
the link on the home page to the soft- 
ware download section. You’ll find 
the project files for this month at the 
bottom of the page. All you require is 
the single file called “IRRemote 
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Control for Winamp”. 

Before you begin, close any appli- 
cations that you have open. Next, navi- 
gate to wherever you saved the down- 
loaded file and double-click on it to 
launch the installation. The first dialog 
box to appear prompts for an installa- 
tion directory. Click the Next button 
to select the default directory unless 
you have a specific need to install the 
software elsewhere. 

After a few moments, you will be 
asked if you want IR Remote to load at 
startup. Unless you are building a dedi- 
cated Jukebox, you will probably want 
to start IR Remote manually, so click 
the No button. Once installation is 
complete, reboot you PC so that Win- 
dows can update all necessary files. 


Creating playlists 


Before starting IR Remote for the 
first time, you need to create at least 
one playlist. A playlist is simply a text 
file that lists the filenames of all the 
MP3 files (tracks) that you wish to 
play. Tracks are played in the order 
that they appear in the list, unless you 
select the track shuffle option, which 
we'll describe a little later. 

One playlist file can contain up to 
199 tracks. This might sound like a 
limitation but it’s not; the software 
supports multiple playlists (up to 99), 
expanding your listening pleasure to 
over 19,000 tracks! 

You can create a playlist using a 
text editor such as Notepad but unless 
you only have a few MP3s, there’s a 
much quicker way. Before we tell you 
about it, we'd like to make a few sug- 
gestions on how you can keep your 
MP3 files in order. 


Order, order! 


Most MP3 players allow you to 
dump all your MP3 files in one direc- 
tory and then hit the play button. 
That’s nice and easy but from our ex- 
perience, the list soon becomes so 
large that you waste a lot of time 
searching for your favourite tracks. 

We suggest creating a directory 
called “MP3” and inside that direc- 
tory, create a new directory for each 
album. If you download a lot of MP3s 
or swap with friends, then the album 
idea won’t work, so try storing them 
in directories named by time (“To- 
day”, “This Month”, etc), by prefer- 
ence (“Hot”, “Favourites”, “Party”) or 
perhaps by artist name. You get the 
idea? 


www. siliconchip.com.au 


WINAMP 


if kbps 44| kHz 





The IR Remote Control software works with Winamp, the best freeware music 


player in the universe (well, that’s our opinion anyway). 


Having organised everything logi- 
cally in this way, you then need to 
create a separate playlist for each di- 
rectory. Most CD audio rippers allow 
you to create a playlist and build the 
ID3 tag for each file in one operation 
(see the article on rippers & encoders 
in the September issue). In addition, 
it’s a good idea to name each file by 
track title for quick identification later. 


ID3 tags 


As you ve probably already guessed 
from the name, ID3 tags provide iden- 
tity. The first version of this tagging 
system, dubbed ID3v1, defines the for- 
mat of a small block of data that is 
tacked on to the end of an MP3 file. 
This data contains descriptive infor- 
mation about its host file, such as the 
artist, track title, album name and so 
forth. 

MP3s downloaded from the Internet 
will probably include the tags. How- 
ever, when you create your own MP3s 
you need to generate the tags yourself. 
It’s not mandatory that MP3 files have 
tags but if they don’t, all you’ll see 
when playing them is the filename 
rather than the all-important artist and 
title information. 


Oops! 

Last month, we forgot to tell you 
about the purpose of trimpot VR1 
on the IR Remote Receiver & LCD 
PC board. It adjusts the viewing 
angle of the LCD module. 

To set it correctly, power up the 
board and adjust the pot to achieve 
the best character contrast from your 
normal viewing position. Note that if 
the trimpot is adjusted fully clock- 
wise, you may not see anything on 
the display at all. Beat 





If you’ve already “ripped” a stack of 
CDs but haven’t created the tags, there 
are a number of ways you that can add 
them later. As always, the Internet is a 
good place to start looking for MP3- 
related stuff and we found what seem- 
ed like an endless variety of playlist 
and tag editor utilities. Some of the 
more elaborate solutions even include 
databases to make it easier to keep 
track of your collection. 

Note that most MP3-related soft- 
ware supports several playlist and ID3 
tag formats. For our Jukebox project, 
you should select ‘M3U” as the playlist 
type and “ID3v1” as the tag format. 

Winamp has a no-frills playlist and 
ID3 tag editor built right in, so let’s 
look at it next. 


Winamp to the rescue 


For the purposes of demonstration, 
assume that we have six tracks from 
an audio CD, named “Track 01.mp3” 
through to “Track 06.mp3”. 

Start Winamp and open the Playlist 
Editor if it’s not already displayed. To 
do so, click on the little “wave” sym- 
bol in the top lefthand corner of the 
main window. From the menu that 
appears, select “Playlist Editor”. 

All functions are accessed from the 
five buttons along the bottom bar. 
When any button is clicked, a pop-up 
list with further choices appears. To 
begin, clear any tracks already listed 
in the Playlist window by clicking on 
the REM button, and then clicking on 
REM ALL from the list that pops up. 

Next, click the ADD button. From 
the pop-up list, click ADD DIR. An 
“Open Directory” dialog box appears. 
Find the directory that contains the 
MP3 files in question, click on the 
directory name to highlight it and then 
click the OK button. All the filenames 
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(tracks) now appear in the Playlist 
window (see Fig.1). 

To edit the ID3 tag for any track, 
highlight it in the Playlist window 
and click on the MISC button. From 
the pop-up list, click FILE INF and 
then File info. The ID3 tag editor win- 
dow appears, as shown in Fig.3. Click 
on the “ID3v1 Tag” checkbox, and 
complete the “Title” and “Artist” 
fields. Filling in the other fields is 
optional, as they are not used by the 
Jukebox. Click on the Update button 
to save the changes and then repeat 
for all tracks in the list. As each tag is 
completed, the new information is re- 
flected in Winamp’s Playlist window, 
as shown in Fig.2. 

Note that Winamp includes many 
time-saving keyboard shortcuts. For 
example, you can open the tag editor 
for any track simply by highlighting it 
in the list and pressing <Alt>+<3> 
(hold down the <Alt> key and press 
<3>). 

That’s all there is to creating (or 
editing) the ID3 tags. Creating the 
playlist is even easier. Click on the 
LIST OPTS button and then the SAVE 
LIST button in the pop-up list. The 
“Save playlist” dialog box appears. 
Enter a descriptive name for the col- 
lection and click on the Save button. 

By default, Winamp saves the play- 
list as type “M3U” and places it in the 
same directory as the MP3 files, which 
is exactly what we need for the Juke- 
box. 


Metalists 


Yes, we know it’s not a real word 
but we’re following in the tradition of 
other MP3 players by calling our play- 
list lists “metalists”. Unlike playlists 
that contain lists of MP3 filenames, 
metalists contain lists of playlists. 
Metalists provide a simple means of 
organising your music into small, eas- 
ily defined groups. 

For example, suppose you have 
placed all your albums in separate 
directories, with each directory con- 
taining a playlist. You would then 
enter the full pathname of each playlist 
in the metalist file, which might look 
something like this: 
D:\MP3\Favourites\Favourites.m3u 
DAMP3\Top of the Pops\Top of the Pops.m3u 
DAMP3\Party Hits\Party.m3u 

A metalist is a simple text file that 
can be created with any text editor 
(such as Notepad). If you have a lot of 
playlists and hate typing, you can use 
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You can download lot’s of skins for 
Winamp from www.winamp.com. Of 
course, you don’t need these for the 
Jukebox (which can run without a 
screen) but they’re lots of fun anyway. 


good ‘ol DOS to build the metalist for 
you by typing the following line at a 
command prompt: 

DIR D:\*.M3u /B /S /O-D > DAMP3\metalist1 .txt 

Replace the “D” in “D:\*.M3U” with 
the drive that contains your MP3s, 
and if necessary change the metalist 
path to suit your directory structure. 
Metalist files can be placed anywhere 
(even on CD-ROM); they doesn’t need 
to be saved in the same place as your 
MP3s. Also, notice how we’ve used a 
“txt” extension for the metalist 
filename. This is so we can easily 
open it with a text editor for modifica- 
tion later. 

If you have playlists on more than 
one drive, you can add another drive’s 
lists to the metalist like this: 

DIR E:\*.M3U /B /S /O-D >> D:\MP3\metalist1 txt 

This adds all lists on the “E:” drive 
to the metalist created earlier. 


Setting up IR remote control 


If you're still with us, you will have 
installed Winamp and the IRRemote 
software, organised your MP3s and 
set up playlist(s). The final steps to- 
wards a working Jukebox involve set- 
ting up the IRRemote software. 

Launch IRRemote from the Start 
menu or double-click on the “IR- 
Remote” shortcut on your desktop. 
The first time you run [RRemote, a 
dialog box appears with the message 
“Click Setup!”. 

Clicking on the Setup button opens 
the “IR Remote Setup” dialog box (see 
Fig.5). Settings are grouped together 


|. by function and made accessible via a 
_ series of tabs. Let’s examine each tab 
_ in detail. 


_ Basic settings 


The area above the tabs lists a few 


_ basic settings that relate to the opera- 
_ tion of the system as a whole. These 
_ settings are initialised with default 
_values when the software is first 
- loaded. 


The “Enable LCD” option controls 


_ whether or not track data is sent to the 
_LCD. By disabling this option, you 
- can run the MP3 Jukebox with the IR 
_ receiver part of the hardware only (ie, 
without the LCD module installed). 


If you’ve connected the IR Remote 
hardware to a serial port other than 
COM2, then select the correct port 
from the “Com Port” drop-down list. 
If you try to select a port that is al- 
ready in use by other software, or if 
the IR Remote hardware is not con- 
nected to the designated port and pow- 
ered on, then an error message will be 
displayed. 

Using the “Key Timeout” settings 
drop-down list, select your preference 
for the time the software should wait 
between key presses on the remote 
before it “times out”. We’ll explain 
the purpose of this setting in a little 
more detail shortly. 


Main tab 


As there are considerable differ- 
ences between remote control mod- 
els, we decided to provide a means of 
manually assigning each key to a par- 
ticular function. 

The Main settings box lists an array 
of buttons, each identified by a par- 
ticular function name. To program a 
particular key on your remote to per- 
form a listed function, click on the 
associated button. 

For example, to program the “play” 
function, click on the Play button. 
The “Program IR Remote Code” dialog 
box appears, as shown in Fig.6. 

Point your remote at the IR Receiver 
and press the button that you want to 
use for the “Play” function. The green 
circle should flash to red and the deci- 
mal value of the key code should ap- 
pear in the “Code” box. Note the Dis- 
able button; clicking it simply erases 
the programmed code and therefore 
disables the indicated function. 

So far so good. Now program all of 
your remote’s keys for the functions 
you intend to use in a similar fashion. 
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Fig.5: the first of five tabs in the IR Remote 
Setup window. This tab allows you to 
program the most-used Jukebox functions. 


IR Remote Setup 
[ Basic Settings ADU Naa De MenR otter AES VON alee Se Sant Pee Ale? Se 
System Address: [5 


Key Timeout (secs}: fis Fal 
| Enable LED: 7 Com Port: 


| 
| 
coOM2 ¥ f 





Main Playlist | Special] Winamp | About | 


Fig.8: again, an array of buttons allows assign- 
ment of functions to keys on your remote. 


Grouped on this tab are all the functions that 
will allow you to navigate in a metalist. 


IR Remote Setup 
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System Address: [5 
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Fig.10: the last step involves defining the 
path to Winamp. 
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Fig.6: all keys are 
programmed via this 
window. You can change 
you mind as many times as 
you like, as every key press 
overwrites the last. The 
Disable button allows you 
to disable a previously 
programmed function. 








Open Plaplist/MetaList File ‘ix, -Fig.7: an Explorer- 
Lookin [SI Mes 7o\ aa) | style window 
makes it easy to 

navigate to your 


playlist or metalist 
file. 


hey 


4a 


IR Remote Setup 
Bane Selinge e eo 


Key Timeout (secs}: fis eal 
Com Port: |COM2  ¥ 


Main | Playist Special | Winamp | About | 


Fig.9: the least-used functions are assigned 
on the Special tab. Note the Shift button, 


which is a duplicate of the Shift button on 
the Playlist tab. 


IR Remote Setup 

foo eRe ey 
System Address: [5 Key Timeout {secs} [15 =] : 
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Main| Playlist | Special] Winamp About | 
Version 1.0 
GALL 
ir remote control for winamp 


Copyright © 2001 Sticon Chip Publications P/L. 
wee siiconchip. com. au 


Fig.11: the About tab shows the software 
version and gives a plug for SILICON CHIP. 
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The choices that you make can be 
changed at any time, so feel free to 
experiment until you get a layout that 
is easy to remember and “feels right”. 
Fig.4 shows the assignments we chose 
for our BC3000 remote. 

By the way, the software doesn’t 
check that you have programmed 
unique codes for each function. If you 
inadvertently use the same code for 
two or more functions, then only one 
of them will work. 

We should also mention that some 
remotes have a TV-only mute key — 
often called a “punch-through” mute 
— that you can’t use with IR Remote. It 
always transmits the TV system ad- 
dress, regardless of which equipment 
group (mode) you’ve selected. 

You may remember from our de- 
scription of the RC5 remote control 
system last month that all key codes 
are transmitted with a system address. 
This address translates to the currently 
selected equipment group, or in other 
words, the last mode button you 
pressed (TV, VCR, CD, etc). IR Remote 
saves the address of the first key that 
you program as its address, allowing 
it to masquerade as any type of equip- 
ment. 

If you want to experiment with dif- 
ferent remote controls, then you may 
need to switch modes, say from “VCR” 
to “CD”. To have IR Remote respond 
to the new address, all you need to do 
is reprogram a single key. During pro- 
gramming, you will get the message 
“System address change detected, save 
changes?” Click OK and you will see 
the new address appear under “Basic 
Settings”. 


Playlist tab 


We found that after assigning the 
most common functions on our re- 
mote, we had used all available keys. 
We needed more keys! A simple solu- 
tion was to define one key as a “shift” 
key, so that pressing it first means that 
the next key takes on a new, or 
“shifted” function. This is analogous 
to the <Shift> key on a keyboard se- 
lecting between upper and lower case 
characters. 

The Playlist tab includes a button 
for programming the <Shift> key (see 
Fig.8). The key you decide to use for 
the shift function must not be defined 
for any other function. On our BC3000 
remote, we used the <TV/AV> key. 

In use, to execute any of the func- 
tions listed on this tab, you need to 
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Fig.12: the only trace you'll 
find of IR Remote after it starts 
is an icon in the System Tray. 





Fig.13: double-clicking on the 
icon in the System Tray brings 
up this window. From here you 
can close IR Remote, run setup 
or just examine the event log. 





press the <Shift> key first followed by 
the key for the particular function, all 
within the key timeout period. If you 
don’t press the second key within the 
timeout period, then instead of get- 
ting the shifted function, you’ll get 
the unshifted function. 

The important point is, of course, 
that you can assign all of the functions 
on this tab to keys that you’ve already 
assigned on the Main tab. 

So what do these functions do, ex- 
actly? Well, “Load Playlist” allows you 
to load a specific playlist number. 
Playlists are automatically assigned 
numbers according to the position that 
they appear in the metalist. In use, 
you need to press the <Shift> key, 
followed by one (or two) digits, fol- 
lowed by the key that you assign to 
this function. 

“Reload Playlist” closes and then 
reopens the defined playlist or meta- 
list. It is intended for cases where the 
playlist(s) are on CD-ROM, and you 
want to swap the disc without having 
to restart the software. 

“Next Playlist” and “Prev Playlist” 
simply move forward and back in the 
metalist. 

To complete the settings on this tab, 
you need to “tell” the software which 
playlist or metalist file to load when it 
starts. If you have created a metalist, 
then click on the “Metalist” option 
button. Alternatively, if you want to 
load a single playlist (.m3u) file, then 
click on the “Playlist” option button. 

Next, click on the Change button to 
bring up the “Open Playlist/Metalist 
File” dialog box (see Fig.7). Navigate 





to wherever you saved the playlist or 
metalist, click on it to highlight it and 
then click the OK button. That’s it — 
done! 


Special tab 


All the least-used functions are 
grouped on this tab (see Fig.9). As 
with the Playlist tab, the functions on 
this tab are “shifted”. The Shift button 
is just a duplicate of the Shift button 
on the Playlist tab, so if you’ve al- 
ready assigned a <Shift> key, there’s 
no need to do it again here. 

Apart from the “Set Equaliser” func- 
tion, which we describe in detail later, 
the names of the buttons give good 
indication as to what each function 
might do. As before, assign each func- 
tion that you want to use to a key on 
your remote. 


Winamp tab 


Our last stop is the Winamp tab (see 
Fig.10). In order for IR Remote to be 
able to start Winamp, we need to “tell” 
it where to find the Winamp program 
(executable). 

Click on the Change button and the 
“Find Winamp Executable” dialog 
appears. Notice how it automatically 
opens the C:\Program Files\Winamp 
directory, which is the default instal- 
lation directory. 

If you opted to install Winamp else- 
where, then navigate to that directory 
now. Select the winamp.exe file in 
the displayed list of files and then 
click the OK button. 


About tab 


IR Remote Control for Winamp was 
written in Microsoft Visual Basic Pro- 
fessional V6 and the installer was 
scripted with Nullsoft’s NSIS v1.44. 

Congratulations! Click on the OK 
button at the bottom of the main win- 
dow to start your Jukebox! 


Driving IR Remote 


We’ve designed IR Remote so that 
it’s virtually hands-free. In normal 
operation, it starts and minimises 
Winamp (shrinks it to the taskbar) and 
then shrinks itself to an icon in the 
System Tray (see Fig.12). You don’t 
need to use your mouse or keyboard, 
or even be able to see your monitor. 

If something does go wrong, or-yeu 
want to run setup again, just double- 
click on the IR Remote icon in the 
System Tray, and the status dialog ap- 
pears (see Fig.13). A small two-line 
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PLAYLIST 
NUMBER 


INDICATES EQUALISER 
EQUALISER 
ADJUSTMENT 


TRACK LENGTH 
(FOLLOWS TRACK TITLE) 








BOOST OR CUT 
BAND VALUE 


Figs.14 - 17: interpreting the LCD readout. The top line scrolls left, displaying the current track number, artist, 
title and track length. The bottom line displays status information, except when in equaliser adjustment mode. 


text box at the bottom provides a 
glimpse into the internal workings. 
Up and down arrows on the right- 
hand side allow you to scroll forward 
and back in a list of recent events. 
This list can be a useful aid in deter- 
mining why a particular playlist or 
track has failed to load. 

It is important to note that when IR 
Remote is running, you should not 
change any settings in Winamp’s Main 
or Playlist windows. Although it is 
possible to change a few basic settings 
like the volume and equaliser sliders, 
clicking on buttons such as Play or 
Stop or changing the playlist will con- 
fuse IR Remote and you may have to 
restart to recover. 

You can safely change plug-in, -visu- 
alization and skin settings, as well as 
the preamp and balance controls (see 
“Setting the Equaliser” below). 

Another potential problem arises if 
you insert an audio CD when IR Re- 
mote is running. By default, Winamp 
associates itself with audio CDs when 
installed, even if you were previously 
using an alternate program to perform 
this function. Therefore, it automat- 
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ically loads all the CD’s audio tracks 
into the playlist and as IR Remote 
knows nothing about audio CDs, the 
results are unpredictable! 


Interpreting the LCD readout 


Fingers crossed, you’ll now have a 
working Jukebox, so let’s look at how 
to interpret the track data shown on 
the LCD readout. 

When you start IR Remote, it auto- 
matically loads the last playlist used 
and from that list loads the very first 
track. The track number, track title, 
artist and track length are all displayed 
on the top line. 

As we only have 16 characters to 
display all this information, the top 
line continually scrolls left to make it 


igh Te a 


Where To Buy AKit 
Kits for the IR Remote Receiver & 
Display will be available from 


Altronics, 174 Roe St, Perth, WA. 

This kit will include the LCD, the 

PC board, a programmed micro- — 
controller and all on-board parts. _ 








all visible (see Figs.14 & 15). 

When IR Remote loads a track that 
does not include a valid ID3v1 tag, it 
cannot display title and artist infor- 
mation. Instead, the track’s filename 
is displayed. 


The bottom line 


Reading from left to right, we first 
encounter the equaliser status sym- 
bol. This is displayed whenever Win- 
amp’s equaliser is enabled. Next to 
this are the shuffle and repeat indica- 
tors. When track shuffling is enabled, 
a small “S” is visible, and when play- 
list repeat is enabled, a small “R” is 
visible. 

Moving right along, we find the sta- 
tus indicator. This indicator displays 
the traditional Play/Pause/Stop sym- 
bols, as appropriate. 

In the middle, we find the track 
sample rate. Note that both the track 
sample rate and track length (on the 
top line) may not be displayed until 
after playing begins. 

Finally, the right corner displays 
either elapsed time in seconds when 
playing or paused, or the currently 
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loaded playlist number when stopped 
(see Fig.16). If you specified just a 
single playlist (.m3u) file during setup 
rather than a metalist, then obviously 
the playlist number will always read 
“00”. 


Setting the Equaliser 


Winamp includes a cool 10-band 
equaliser that can be adjusted with 
your remote control. To enter adjust- 
ment mode, hit the <Shift> and then 
<Set Equaliser> keys on your remote 
(assuming you programmed this func- 
tion during setup). The bottom LCD 
line now displays the last selected 
equaliser band and a boost/cut value 
between +31 and -32 (see Fig.17). 

To select a particular band for ad- 
justment, simply press a digit between 
0 and 9, with 0 representing the low- 
est band (60Hz) and 9 the highest 
(16kHz). By using the <Next> and 
<Prev> keys, you can boost or cut the 
displayed band as desired. To exit 
equaliser adjustment mode, press 
<Shift> followed by <Set Equaliser> 
again. To hear the results, the equal- 
iser must be enabled. Use <Shift> fol- 
lowed by <Toggle equaliser> to toggle 
it on/off. 

If you happen to have Winamp’s 
equaliser displayed on-screen when 
setting a band, you’ll notice that the 
associated slider does not move in 
unison. We couldn’t figure out how to 
get Winamp to update it’s sliders in 
real time but as the Jukebox is de- 
signed to be operated without using 
the Windows interface, we weren't 
too concerned about this anomaly. 

Note that we haven’t provided re- 
mote control of Winamp’s preamp or 
balance controls but you can set these 
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Blow your mind 
with Winamp’s 
full-screen 
Visualizations. 
You can use the 
in-built samples, 
download them 
or define your 
own but you’ll 
need a fast PC. 


manually in Winamp and they will be 
reloaded each time Winamp starts. 


Remote control hints & tips 


The MP3 Jukebox gives you com- 
plete control over your playlist and 
track selections. Normally, the order 
that tracks appear in the playlist is the 
order in which they are played and 
playlist editors allow you to sort and 
order these as you wish. What about 
when the Jukebox is playing, though? 

If you know the number of the track 
you want, simply punch in its number. 
If the selected number is less than 
100, then there will be a short pause 
(the key timeout period) before it is 
played. Alternatively, follow with 
<Play> to play it immediately. If you 
want to mix things up a bit, then hit 
the <Shuffle> key. This plays all tracks 
(that haven’t already been played in 
the current pass) in random order. 
You can even move forward and back 
in the random list. 

To hear the same song over again, 
hit <Play> just before it ends. To hear 
the same playlist over again, hit <Re- 
peat>. To load another playlist, press 
<Shift> followed by the playlist 
number. Optionally, follow this with 
<Load Playlist> to bypass the key 
timeout delay. 

You can also use <Shift> followed 
by <Next Playlist> or <Prev Playlist> 
to skip forward and back in the meta- 
list. 


Problems? 


You might find that the Jukebox 
seems to ignore the occasional key 
press. What’s going on? Well, there 
are anumber of possible explanations. 
Firstly, the RC5 remote control sys- 


tem used here is not an “error-free” 
transmission system. So if the IR re- 
ceiver gets only part of a code or a 
“distorted” code (caused by reflections 
or interference from other light 
sources), then the code eventually 
passed on to the Jukebox could be 
unintended. 

Secondly, most remotes have “hair 
trigger” buttons; one press can some- 
times transmit a second (or even third) 
unintended keystroke. We’ve also no- 
ticed that the time that a key is pressed 
before it automatically repeats is ex- 
tremely short, so you almost need to 
“stab” a key to get just a single code. 

Lastly, when we designed the IR 
Remote Receiver we noticed sig- 
nificant differences between brands 
of IR receiver chips. We specified two 
alternates in the parts list, one from 
Dick Smith Electronics (Z-1955) and 
one from Jaycar Electronics (ZD-1952). 
We found that the Z-1955 has greater 
range than the ZD-1952 but at the 
expense of overall accuracy. In use, it 
was able to pick up transmissions re- 
flected off the ceiling and nearby walls 
but many of them were decoded in- 
correctly. 


Food for thought 


Thinking of building a standalone 
Jukebox without a monitor or key- 
board? We designed the Jukebox so 
that once you’ve set everything up, 
you can! 

To run your PC without a monitor 
or keyboard, you’ll probably need to 
alter your BIOS settings so that it will 
boot without these devices connected. 
Generally, the setting to look for is 
titled “Halt On”; change the associ- 
ated parameter to “No Errors”. Check 
your motherboard manual for specific 
details. 

On the Windows side, you need to 
boot up at least once without a mouse 
connected to disable Windows’ mouse 
warning message. Of course, you also 
need to make sure that the system 
automatically logs-on when Windows 
starts. 

One way to do this is with the 
“TweakUl” utility from Microsoft. It 
allows you to set up auto-logon and 
includes lots of other useful stuff 
too. You can download it from 
www.imicrosoft.com/ntworkstation/ 
downloads/powertoys/networking/ 
nttweakui.asp 

Finally, you’ll need to place a 
shortcut to the IRRemote.exe file in 
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your startup folder if you didn’t choose the “load at 
startup” option during installation. 


How do I update my music? 

You’re probably wondering how you're going to 
update your MP3s without a monitor or keyboard 
connected. The simplest method of all is to store 
your MP3s on CD-ROM. Then all you need to do to 
update is to burn a new CD, switch discs and hit the 
<Shift> <Reload Playlist> keys on your remote. You 
don’t need to run IR Remote Setup again as long as 
the metalist file retains the same name and location 
on the disc. 

While on the subject of CDs, we mentioned in the 
introduction that you might get short pauses in play 
when running from a CD-ROM drive. If you have this 
problem, then try increasing the output buffer size in 
Winamp. To alter this setting, open Winamp’s Prefer- 
ences window. Under Plug-ins, select the “Nullsoft 
waveout plug-in” and click on the Configure button. 
Now change the “Buffer length” slider from the 
default of 2000ms to about 8000ms. That should do 
the trick! 

If you want to go the whole hog, then what about a 
home network? Networking kits are quite cheap 
these days and updating the Jukebox files across a 
network is a snap! 

Once networked, you can control the Windows 
desktop of your Jukebox from another PC on the 
same network using an excellent freeware package 
called VNC (Virtual Network Computing). Check it 
out at http:/Awww.uk.research.att.com/vnc/ 


Remote mounting 


If you want a super-professional look, you could 
mount the IR Remote Receiver & LCD hardware in a 
small rack-mount or instrument case and stash that 
old beige PC box out of sight. Power requirements 
are modest (less than 100mA) and can be provided 
by any 9-12V DC plugpack. The serial cable can be as 
long as you like but not so the audio cable from the 
sound card. Keep this down to a few metres to avoid 
potential noise and signal loss problems. 

We took the alternative route of fitting the hard- 
ware to a PC which we resprayed charcoal grey. 


Hey Mr DJ! 

Yes, the Jukebox even has a party mode (well, 
almost!). The clever people at Nullsoft designed 
Winamp so that it is easily expandable using plug-in 
software modules, or “plug-ins” for short. One in 
particular, called “SqrSoft Advanced Crossfading”, 
is a good example of how useful these can be. 

Once installed, this plug-in allows you to elimi- 
nate the short gap between tracks, as well as auto- 
matically fade out a track as it ends and fade in the 
next. A word of warning, though. Make sure you are 
very familiar with the operation of Winamp and the 
Jukebox before you try this plug-in, as it changes the 
operation of things considerably. 

You can download this and other plug-ins of inter- 
est from the Winamp web site; follow the link to the 
plug-ins download page. Enjoy! sc 
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12 PIECE COMBINATION 
SPANNER SET WITH HOLDER 
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For shape finishing, mortising, fine 
polishing (flat surfaces), Also for 
de-burring metal, paint removal and 
fine finishing, 
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metals, glass ceramics, plastics, 
precios stones, etc. 
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"MINIATURE HAND TOOL 


The quiet power house with keyless 
chuck 0.5 - 3.2 mm. The maximum 
speed of 20.000 rpm is continuously 
variable down to 5.000. The spindle runs 
in a precision ball bearing and is fitted 
with a lock button. The 20 mm collar fits 
MICROMOT drill stands and vices. Fitted 
with a quiet, high quality, specially 
balanced permanent magnet motor.. 
Technical Data 5.000 - 20,000 rpm. 
Maximum power consumption 100 W, 
230 V. Length 185 mm. Weight 450 g. 
insulated according to class 2 require- 
ments. Supplied complete with 40 bits 
and cutters in a durable plastic case. 
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CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 





Sound source locator 
uses PreChamp 


This circuit could be regarded as a 
simple alternative to the Sooper 
Snooper device featured elsewhere in 
this issue. Itis based on the PreChamp 
preamplifier featured in the July 1994 
issue of SILICON CHIP. It can be used to 
pinpoint or locate sounds coming from 
inconspicuous sources such as anoisy 
bearing in a VCR containing many 
bearings. 

Other examples are an audible gas 
leak or a puncture in a slowly deflat- 
ing tyre, provided the background 
noise level is considerably less than 
the source noise. 

The device uses an electret micro- 
phone. This is attached to the end of 
round Texta casing of the same diam- 
eter, then covered with spaghetti 
sleeving and overlapping the electret 
by 5mm to make it more directional. 

The electret was then wired to the 
two-transistor Pre-Champ preampli- 
fier (available from Dick Smith Elec- 
tronics, Jaycar & Altronics as a kit). 
The 2.2kQ feedback resistor in the 
preamplifier is replaced with switch 
S1 and four resistors — 2.2kQ, 4.7kQ, 
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10kQ and 22kQ — to give gains of 23, 
48, 101 and’ 221, respectively. 

After passing through the modified 
PreChamp, the signal goes to the base 
of Q1 which is biased on the verge of 
turning on by the 100kQ and 6.8kQ 
resistors. When the electret micro- 
phone picks up a sound, the ampli- 
fied signal is fed to the base of Q1 
turning it on and drawing current via 
diode D1 to reduce the stored charge 
in C1, the 220uF electrolytic capaci- 
tor. This results in a dip in the reading 
of analog meter M1. 

Meanwhile C1 is constantly being 
charged via the 10kQ resistor and the 
50kQ trimpot VR1. VR1 is set to pro- 
vide full scale deflection on meter M1 
when no signal is present. If a 50uA 
meter movement is used it will re- 
quired a suitable shunt resistor to suit 
the circuit. 

Summing up, as the unit is used to 
home in on a sound source, louder 
sounds cause the meter reading to 
drop. Frequencies below 20Hz will 
cause the meter pointer to flutter. 

Switch S2 and the associated 1kQ 
resistor are provided to quickly dis- 
charge C1 to enable repeated meas- 
urements. 


P. Hetrelezis, 
Noble Park, Vic. ($30) 


GEEELELSESSSESESSSESELSESSESEL SESSILIS 


‘CONTRIBUTE: 
AND 


WIN? 
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£ each of the “Circuit Notebook” contributions 
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there’s an even better | 
reason to send in 
% your circuit idea: 
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% best contribution — 
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$ SILICON CHIP and 
£ you could be a winner! 
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Building a 
synchronous clock 


The quartz clocks which have domi- 
nated time-keeping for the past 20 
years or so have one problem: their 
errors, although slight, are cumula- 
tive. After running for several months 
the errors can be significant. Some- 
times you can correct these if you can 
slightly tweak the crystal frequency 
but otherwise you are forced to reset 
the clock at regular intervals. 

By contrast, mains-powered syn- 
chronous clocks are kept accurate by 
the 50Hz mains distribution system 
and they are very reliable, except of 
course, when a blackout occurs. This 
circuit converts a quartz clock to syn- 
chronous mains operation, so that you 
can have at least one clock in your 
home which shows the time. 

First, you need to obtain a quartz 
clock movement and disassemble it 


Blown fuse 
indicator 


This blown fuse indicator will 

- work with a wide range of DC sup- 
ply voltages from 5V to 50V. It illu- 
minates LED1 when the fuse blows. 
With the fuse intact, Q1 is held off 
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down to the PC board. For instruc- 
tions on how to do this, see the article 
on a “Fast Clock For Railway Model- 
lers” in the December 1996 issue of 
SILICON CHIP. Then isolate the two 
wires to the clock coil and solder two 
light duty insulated hookup wires to 
them (eg, two strands of rainbow ca- 
ble). Drill a small hole in the clock 
case and pass the wires through them. 
Then reassemble the clock case. 

To test the movement, touch the 
wires to the terminals of an AA cell, 
then reverse the wires and touch the 
cell terminals again. The clock sec- 
ond hand should advance on each 
connection. 

The circuit is driven by a low volt- 
age AC plugpack. Its AC output is fed 
to two bridge rectifiers: BR1 provides 
the DC supply while BR2 provides 
positive-going pulses at 100Hz to IC1a, 
a 4093 NAND Schmitt trigger. IC1a 
squares up the 100Hz pulses and feeds 


and there is no bias 
current available for 
the base of Q2. So 
the LED is off. 

When the fuse 
blows, a small cur- 
rent flows via the 
base-emitter junc- 
tions of Darlington 
transistor Q1, 
through its base re- 
sistor R1 and then 
via the load. Typi- 
. Cally this current 
will be around 20pA and this turns 
on Q1 which provides base current 
to Q2 which then turns on to illu- 
minate the LED. 


O -OUTPUT 


The emitter current of Q2 is lim- — 


ited by Q3 which turns when the 
current reaches about 10mA, to 
shunt base current away from Q2. 







them to the clock input 
of the cascaded 4017 
decade counters. The 
output at pin 12 of IC3 
is 1Hz. 

This is fed to IC4, a 
4013 D-type flipflop, 
which is connected so 
that its two outputs at 
pins 12 & 13 each go 
positive for one second 
at atime. As these pulses are too long 
to drive the clock movement directly, 
the outputs are each fed to 4093 NAND 
gates IC1b & IC1c where they are gated 
with the pin 3 signal to IC4. 

This results in short pulses from 
pins 3 & 10 of IC1 which drives the 
clock via limiting resistor R1. The 
value of R1 should be selected on test, 
allowing just enough current to reli- 
ably drive the clock movement. 

A. J. Lowe, 

Bardon, Qld. 


The three resistor values not 
given in the circuit are dependent 
on the supply voltage and can be 
calculated from the following sim- 
ple equations: 


R1(kQ) = V(DC)/0.02 = 560kQ for 12V DC 
R2(kQ) = V(DC)/2 = 5.6kQ for 12V DC 
R3(Q) = V(DC)/0.02 = 560 for 12V DC 


R3 should be included for volt- 
ages above about 20V otherwise the 
heat dissipation in Q2 will be too 
great. At lower voltages it can be 
omitted. 

Any general purpose NPN tran- 
sistors can be used for Q2 and Q3, 
provided they will handle the DC 
supply voltage. The PNP Darling- 
ton, Q1, could be an MPSA65, avail- 
able from Dick Smith Electronics 
(Cat Z-2088). 

Keith Gooley, 

via email. ($40) 
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Got some loot you love which some 
light-fingered larrikin could lift? (Gg 


Some precious possession you’d 
prefer wasn’t purloined? 


Build the Body Detector: if someone 
comes within cooee it will catch ’em! 











by Thomas Scarborough 
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very human body is surrounded 
E by an electric field — a stronger 

field than many people would 
expect. With some simple test equip- 
ment, I was able to measure this field 
up to a metre away. 

The phenomenon of capacitance is 
entirely dependent on the existence of 
electric fields. Ifa human body should 
approach one plate of a capacitor, the 
body’s electric field can inter-react with 
that of the capacitor and can cause the 
capacitance to increase. Again, this may 
easily be detected. 

Further, any number of metal ob- 
jects may be attached to one plate ofa 
capacitor, for example a sheet of alu- 
minium foil or even a set of window 
security bars. These then become an 
extension of that plate. 

In our Body Detector circuit, we 
call these the sensor. In this design it 
is attached to the positive plate of a 
capacitor. 

While in theory the Body Detector 
is dependent on the electric field 
which surrounds the human body, in 
effect it’s as if an invisible field sur- 
rounds the sensor — somewhat like 
the “invisible” defence shields seen 
in the latest Star Wars movie. 

The principle employed here is dif- 
ferent to alarms which detect EMF- 
induced eddy currents in the body. 
Because the Body Detector is based on 
the principle of body capacitance it 
has a high degree of immunity to AC 
fields, as well as being able to func- 
tion well out of range of such fields. 


Interesting effects 
The electric field which surrounds 





child-proofing certain areas. 
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Our Body Detector is housed in a small plastic case with sensitivity control, 
mini piezo buzzer and activation LED on the front panel. 


the human body has a number of in- 
teresting and useful effects. 

Firstly, when the body comes into 
direct contact with a metal object, its 
electric field is transferred to the ob- 
ject concerned. This object is instantly 
surrounded by an electric field, as 
though it were the human body itself. 

Therefore, as far as the Body Detec- 
tor is concerned, such a metal object 
becomes indistinguishable from a hu- 
man body, and the Body Detector may 
be “tricked” into thinking that a hu- 


man has come near. 

As an example, if a sheet of alu- 
minium foil is used for the sensor and 
this is placed underneath a table with 
a drink can on top, the Body Detector 
will reliably pick up a hand approach- 
ing the can. Even more useful than 


SOME POSSIBLE APPLICATIONS... 


Intruder alarm, triggered when a doorknob is touched. 


“Pressureless” pressure mat, to detect a person passing over it, or past it. As the Body Detector may us 
cascaded, this could extend across an entire office floor. 


An invisible “panic plate”, set inside a concrete wall. Such a plate would be extremely difficult to detect. AY 
A safety switch, to render an area a Safety zone, with the possibility of shutting down aaa machinery Ol 


An anti-thief alarm, to protect a variety of metal items of value; eg, a computer, or ti tea serv 
A bicycle alarm, triggered as soon as a bicycle is touched — anywhere. 
An anti-tamper alarm, triggered even before a door lock or padlock can be touched. 
An “off limits” alarm, to protect valuables from theft or abuse. 
Anti-kidnap alarm; a child fitted with the Body Detector could not be touched without triggerin 


A switch for a low-voltage bedside or night light. A large sensor would trigger the light merely wit 
hand in the right direction. (Note: this device is not suitable for switching mains-powered device 


this, the effect could be used to pro- 
tect, say, a silver tea service or a jewel- 
lery display, without any visible sign 
of an alarm system being present. 
Secondly, the average tabletop (with 
some exceptions) is an insulator —and 
of course electric fields work through 
insulators. A capacitor is the prime 
example of a device that is entirely 
dependent for its operation on an in- 
sulator — in this case the dielectric. 
The fact that the Body Detector is 
able to act through an insulator illus- 
trates its effectiveness through insula- 
tors in general — it will work through 
materials such as glass, wood, plaster, 
cloth, carpet or even cement. This 
could prove very useful in certain ap- 
plications — for instance, for detecting 
fingers approaching a valuable paint- 
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S¢ BODY DETECTOR 


a high static charge on the body (especially on a very dry day). Minimising this risk also 


Fig. 1: the Body Detector can be split into 


minimises sensitivity, so we decided to leave the input circuit as is. However, you may 


two parts — the detection circuit (left) and 


the alarm circuit (right). 


wish to mount IC1 in a 14-pin DIL socket to make changeover easy in case of damage. 








ing, or for detecting feet passing over a 
carpet — or even for detecting a hand 
placed over an invisible “panic plate” 
hidden in the wall or floor. 

Finally, and paradoxically, the hu- 
man body itself may serve as a sensor, 
with its own electric field being 
swamped by that of another body. So 
the Body Detector could, for instance, 
be strapped to the ankle of an infant, 
and would serve as an anti-kidnap 
alarm. 

I first tested this concept on my 15- 
year-old son, to very good effect. I was 
not able to touch him even with the 
tip of a finger without triggering the 
Body Detector. He immediately re- 
quested such a unit for school, so that 
whenever anyone would touch him 
or prod him in class, an alarm would 
sound! 


Circuit application 


The simplicity of the circuit (see 
Fig. 1) is deceptive. 

I developed two previous versions 
of the Body Detector, one of which 
was published worldwide. This de- 
sign is fundamentally different to the 
previous two, and represents a sig- 
nificant improvement over both. 

This circuit is in the “super-sensi- 
tive” category. I was able, with careful 
tuning, to cause the Body Detector to 
trigger on the approach of a person 
well over half a metre away. 

For practical purposes, however, the 
Body Detector will reliably pick up a 
hand (ora foot) approaching a 300mm 
x 300mm sheet of aluminium foil at a 
distance of 200mm - or a hand ap- 
proaching acomputer system unit ata 
few centimetres. One does not need 
more than this to be able to put the 
Body Detector to very good use. 

A special feature of this design is 
that it may also be cascaded. For in- 
stance, it may be used to sense a 
number of security bars around a 
home, or more than one area of carpet 
at once. All that is required is a length 
of three-way cable to connect separate 
sensor units, which are then connected 
in parallel. More on this shortly. 

Note that there is a limit to the mass 
of metal objects which may serve as 
sensors. A bicycle would probably rep- 
resent the practical upper limit, al- 
though I managed to adjust the Body 
Detector for short periods of time to 
sensors up to 250kg, with hair-trigger 
tuning. The biggest such “sensor” was 
a three-wheel pick-up that I used to 
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This opened-out photograph shows the complete 
project. There are some minor differences between 
_ this early photo and the component layout overleaf. 


drive (which was sadly written off 
shortly before I completed this arti- 
cle!). 

The Body Detector has been spe- 
cially designed with a wide variety of 
possible applications in mind. For this 
reason, it incorporates a relay which 
may switch low voltage devices in its 
own right, or switch a further (exter- 
nal) mains-rated relay. On the other 
hand, if REG1 is replaced with a 
micropower regulator (eg, the 
LP2950CZ), it could also be used for 
long-term battery use — for instance, 
when used as a bicycle alarm. 

If the specified regulator is used, 
any DC power supply (regulated or 
unregulated) between 7V to 20V may 
be used. In this case, the Body Detec- 
tor will draw less than 10mA on 
standby. With a micropower regula- 
tor, it would draw less than 3mA on 
standby, which would enable it to 
operate continuously for more than a 
week from a small alkaline 9V battery. 
When triggered, the circuit draws 
around 70mA. 


Circuit description 
The circuit diagram of Fig.1 is vir- 
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tually self-explanatory, so no block 
diagram is shown. 

Clock generator IC1a clocks decade 
counter [C2 at approximately 2MHz. 
Clock generator IC1b resets decade 
counter IC2 at about 200kHz. This 
means that IC2 is sequenced very rap- 
idly from 0 to 9, then reset at around 
the count of 9. 

If, however, a human body comes 
close enough to the 1.8pF sensing ca- 
pacitor (connected to PC stake “A”), 
the capacitance rises and the frequency 
of clock generator IC1a drops to around 
1MHz. Clock generator IC1b, however, 
continues at the same frequency, so 
that IC2 now resets around the count 
of 4. 

This means that IC2’s outputs 5 to 9 
no longer go high (logic 1) and this 
can easily be detected and used to 
trigger a relay. 

The bigger the sensor that is at- 
tached to the Body Detector, the lower 
the “quiescent” operating frequency 
of clock generator IC1a. If a 330mm x 
330mm sheet of aluminium foil is used 
as the sensor, the “quiescent” operat- 
ing frequency will drop to around 
1MHz - dropping a further 500kHz 









, 
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ur syataranonaaesoniiy 


when a body comes into direct con- 
tact with the foil. 

This “quiescent” operating fre- 
quency will drop even further with 
larger metal sensors — therefore VR1 
and VR2 are provided to adjust IC1b 
to various frequencies, so that IC2 will 
continue to reset around the count of 
9, whatever the size of the chosen 
sensor. VR2 serves as a “fine tune”. 

IC2’s output, pin 11, has a 10% 
duty cycle (that is, it goes high about 
one tenth of the time). The 0.033uF 
capacitor therefore “bridges” these 
pulses at pin 11, causing IC3 pin 2 to 
go high continually. But if decade 
counter IC2 resets before the count of 
9 (eg, when a hand approaches the 
sensor), pin 2 of IC3 goes low, and the 
monostable timer is triggered. 

The output terminal of IC3 switches 
the relay via Q1, activates oscillator 
1C1c-IC1id, and illuminates LED1. The 
piezo alarm is optional — this would 
be useful particularly when testing 
the Body Detector when it is out of the 
line of sight, for instance when testing 
security bars from outside of a house 
when the Body Detector is mounted 
inside. 
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Parts List — Body Detector 


PC board, 70 x 50mm coded 03110011 

Small plastic case, (RS 284-6482 or equivalent) 

DPDT relay, mini DIL PCB mount, 5V coil (RLY1) (Altronics $4128) 
Low-profile piezo sounder (RS 249-889) 


2.1mm PC-mount DC power socket 


M2.5 nylon nuts and 10mm bolts 
11. PC stakes 


Insulated hookup wire, various colours. 


Dual-in-line IC sockets if desired 
Aluminium foil (optional) 


9V-12V battery or power supply (optional) 


2.1mm power plug (optional) 


Semiconductors 
1 MC14093BCP Schmitt trigger (IC1) Motorola brand (see text). 
1 MC14017BCP decimal counter (IC2) 
1 7555 CMOS timer (IC3) 
cf 


LM7805 5V positive regulator (REG1) 
(or LP2950CZ 5V positive regulator — see text) 


BC337 NPN transistor (Q1) 
1N4148 diodes (D1, D4) 
1N4001 diode (D2, D3) 
3mm red LED (LED1) 


Capacitors 

470uF 16VW PC electrolytic 
100uF 25VW PC electrolytic 
0.1pF ceramic 

.033yF ceramic (see text) 
.01 uF ceramic 

100pF ceramic 

1.8pF ceramic 


esistors (0.25W 10%) 
10MQ 1 150kQ 
8.2kQ 1 2.2kQ 


-~+797 ee ee fa 


1 
1 


100kQ 
1kQ 


2 10kQ 


2 500kQ top-adjust 25-turn trimpots (VR1, VR3) (Altronics R2392A) 
1 10kQ cermet (miniature) potentiometer (VR2) 


A short delay is provided at switch- 
on through the 150kQ resistor and 
100p.F capacitor connecting to IC3’s re- 
set (pin 4). This arrangement produces 
a negative pulse for a few seconds, so 
that the user has sufficient time to step 
out of range when the Body Detector is 
powered up. 

With the component values shown, 
monostable timer IC3 (and therefore 
the relay’s “on” time) may be adjusted 
over a useful 150ms to 30 seconds. If 
different timing periods are required, 
the value of the 100uF capacitor may 
be increased for longer time periods 
(and vice versa). 

The output of monostable IC3 pro- 
vides current for switching transistor 
Q1, which in turn controls relay RLY1. 

Regulator REG1 is employed espe- 
cially to ensure stability for clock gen- 
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erators IC1a and IC1b. The specified 
device consumes around 7mA. Any 
similar 5V positive regulator may be 
used, provided that it is rated 150mA 
upwards. 

My experience is that it makes quite 
a difference which brand of 4093 IC is 
used. The one specified here is manu- 
factured by Motorola. Other makes may 
not function properly. 


Circuit stability 


Stability is a challenge with any cir- 
cuit of this order of sensitivity. This is 
because the quantity being measured — 
in this case body capacitance — is so 
small that minute variations within the 
circuit itself may swamp the quantity 
being measured. 

This circuit largely overcomes the 
twin problems of temperature varia- 


tions and supply voltage fluctuations 
in such a way that it attains an unusu- 
ally high degree of stability. Each of my 
previous designs convincingly solved 
only one or the other of these two prob- 
lems — this one overcomes both. 

Firstly, the frequency of clock gen- 
erator IC1a is converted to a decimal 
number through decade counter IC2. 
Then it is effectively compared with 
itself over time — typically 50 times per 
millisecond. This yields far better re- 
sults than if a standard beat frequency 
oscillator (BFO) is used. 

Secondly, the fast clock generator 
IC1a is built almost identical to the 
slower clock generator IC1b, so that 
any temperature variations in IC1a are 
more or less mirrored in IC1b. As far as 
possible, the temperature coefficients 
of all the capacitors and resistors sur- 
rounding these two gates should be 
matched — this is important. I used a 
relatively expensive potentiometer for 
VR2, so as to match its temperature 
coefficient to the other resistors sur- 
rounding [C1a and IC1b. 

Thirdly, the .033uF capacitor is used 
to mask the effects of voltage transients, 
by damping any voltage-induced jumps 
in clock generator IC1a. In fact this 
capacitor, although it is only one com- 
ponent, is crucial to the functioning of 
this circuit, since transients would oth- 
erwise render the circuit unstable, par- 
ticularly at higher sensitivities. 

This may be appreciated by tapping 
the sensor very rapidly. If it is tapped 
rapidly enough (thus mimicking a tran- 
sient), the Body Detector will fail to 
trigger. 

The value of this capacitor may be 
increased in some applications (for in- 
stance, when used as a bicycle alarm) 
to about 0.1uF. This creates a delay of 
two or three seconds before monostable 
IC3 triggers, leaving just enough time 
to switch off the alarm before it trig- 
gers. 

One final threat to the circuit’s sta- 
bility came from the switching actions 
of IC3 and the relay. In fact, initially, 
this seriously interfered with the func- 
tioning of the circuit. Therefore D3 is 
employed in such a way as to take IC3’s 
trigger input pin 2 high (logic 1) when 
monostable IC3 triggers. Pin 2 then re- 
mains high for a fraction of a second 
after the timing period has ended. This 
effectively masks the switching actions 
of IC3 and the relay. 

The effect of D3 may be appreciated 
by holding your hand to the sensor 
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Fig.2: here’s 
how it all goes 


together on the 

PC board. 9 -20V DC 
Note that there —_!NPUT 
are a few 

differences 


between this 
version and 
the early 
prototypes 
photographed. 


continually. As IC3’s timing period 
comes to an end and LED1 extinguishes, 
a fraction of a second’s delay is seen 
before LED1 illuminates again. 

These measures to a large extent make 
the Body Detector free from tempera- 
ture and supply voltage variations. A 
prototype of the Body Detector was 
tested over a 70°C temperature range 
(-20°C to +50°C) at a useful sensitivity, 
using a 300mm x 300mm sheet of alu- 
minium foil as the sensor and there 
was no spurious triggering. 


Construction 


The Body Detector is built up on a 
single PC board measuring about 70mm 
x 50mm and coded 03110011. Details 
of the component layout are shown in 

Fig.2. All the components should fit 
into place without difficulty. 

First solder the link wires and solder 
pins, the power socket, resistors, pre- 
sets and relay, then the diodes and 
LED, continuing with the capacitors 
and transistor. Attach VR2 and the piezo 
sounder to the relevant solder pins by 
means of insulated hookup wire cut to 
suitable lengths. 

LED1 was soldered to PC pins in 
such a way as to slot directly through 
an appropriate hole drilled in the top of 
the plastic case. 

Finally, solder the ICs into place, 
being careful not to overheat any of the 
pins. Dual-in-line sockets may be used 
if desired. Observe anti-static precau- 
tions, the most important of which is to 
ground your body immediately before 
handling these devices (a simple solu- 
tion would be to touch a metal tap). 

If the specified case is used, regula- 
tor REG1’s pins need to be inserted 
deeply into the PC board to provide 
maximum headroom. Finally, bolt a 
solder tag to the case, connecting this 
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to solder pin A by means of a short 
length of wire. 

Be careful to observe the correct po- 
larity of the electrolytic capacitors, and 
the correct orientation of Q1, the di- 
odes and ICs. The cathodes of the di- 
odes are banded, while the anode of 
LED1 has the longest lead. 

Finally, check that there are no sol- 
der bridges on the board. 

The Body Detector may be housed in 
asuitable case, with VR2 being mounted 
on the front panel for easy fine-tuning. 
The piezo sounder and LED1 may also 
be mounted on the front panel. The PC 
board is fixed to the bottom of the case 


The input to the Body Detector is this case-mounted solder lug, which can be 


with four small nuts and bolts. 

A hole is drilled in the side of the 
case to expose the power supply socket 
while the sensor solder pin is attached 
to the side of the case by means of a 
small bolt and solder tag. 

Note that the tag should not be sol- 
dered while on the case — it may melt 
the plastic. 

The relay outputs are routed to three 
solder pins on the PC board (pins C to 
E), and these may be used to wire up an 
external load. You could drill an ap- 
propriate hole in the side of the enclo- 
sure, or to use a suitable socket. 


Calibration 


Begin by turning VR1 and VR3 fully 
anti-clockwise, and VR2 to a centre 
position. 

Plug in the power supply, which is a 
regulated or unregulated DC supply 
between 9V and 20V if the specified 
regulator is used (a regulated supply is 
better — 9V or 12V is ideal). Be sure to 
observe the correct polarity. If at any 
time the circuit does not behave as 
described, switch off immediately, and 
check the wiring carefully. 

Now turn up multi-turn preset pot 
VR1 (this may require several clock- 
wise turns) until LED 1 illuminates 
and the piezo buzzer sounds. Then back 





connected to a range of “sensors” as discussed in the text. The lug should not be 
soldered “in situ” because you may well melt the plastic case. Fairly obviously, 
this pic was taken before we glued the front panel label in place. 
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off VR1 until the piezo just stops sound- 
ing. Touch the solder tag which is wired 
to solder pin A with a moist finger. The 
sounder should now beep and the LED 
illuminate. Next, connect the “sensor” 
tag (which is wired to solder pin A) toa 
sensor; eg, a sheet of aluminium foil 
about 300mm x 300mm is ideal. 

Note again that it is vitally important 
that there should be a good connection 
between the sensor and circuit board, 
otherwise adjustment could be a hit 
and miss affair. If possible, use sol- 
dered connections. 

The piezo sounder should now be 
making noise and the LED should illu- 
minate. Now slowly turn multi-turn 
preset pot VR1 anti-clockwise until the 
piezo sounder falls silent, and the LED 
extinguishes. Your body may affect the 
tuning, so use a plastic or insulated 
screwdriver and stand back from the 
circuit from time to time to see whether 
the piezo sounder falls silent. 

Too large a sensor (eg, the kitchen 
stove!) could exceed the range of the 
circuit, so that the LED does not extin- 
guish — the circuit’s range can be ex- 
tended by increasing the value of C3. 

Adjust preset VR1 in such a way that 
potentiometer VR2 (on the front panel) 
continually triggers the circuit when 
turned fully clockwise but barely trig- 


The full-size PC board pattern 
can be used to check 
commercial boards or, if you’re 
keen, to make your own. 
Likewise, the front panel 
(right) can also be used “as is” 
or a photocopy made. Both the 
PC board artwork and front 
panel artwork can also be 
downloaded from 
www-ssiliconchip.com.au 


gers it when turned back. VR1 is used 
to roughly match the circuit to a given 
sensor while VR2 is used for fine-tun- 
ing thereafter. 

The Body Detector should now react 
when your hand approaches the sen- 
sor, from a distance of few centimetres. 
With careful adjustment, a distance of 
20cm+ should easily be achieved. 

All in all, it is sensible to calibrate 
the Body Detector so that it is sensitive 
enough to safely trigger, yet not so sen- 
sitive that it comes too close to its trig- 
ger threshold, which may lead to insta- 
bility. Finally, adjust VR3 (turning this 
clockwise) to set the monostable and 
relay to the desired time period. 


In use 


A wide variety of metal sensors may 
be tried. Always be sure to make a 
secure connection between the circuit 
and the sensor. 

Try different shapes and sizes of alu- 
minium foil — also a grid made of alu- 
minium foil. You may also experiment 
with larger objects such as a bicycle or 
a fridge door, which should serve quite 
well as sensors. In the case of very 
heavy metal items, a lighter sensor may 
be mounted on their surface, without 
any physical connection to the object 
itself, to far better effect. 


your electronic component online superstore 






www.wiltronics.com.au 


* 650 page site 
* Full shopping cart facility 


« Secure site (credit cards etc). 


* Prompt delivery 


44 SILICON CHIP 











<——_ 


SENSITIVITY 


SILICON 
tf | | td www.siliconchip.com.au 


FPOAIAMMINYG 














Remember that the unit’s sensor is 
also capable of picking up body pres- 
ence through various materials — even 
through insulators such as glass. 


Cascading 


There are two parts to the circuit - 
the “Power Circuit” and the “Sensor 
Circuit” (see Fig.1). A few sensor cir- 
cuits may be constructed (without the 
power circuit) and cascaded — that is, 
wired in parallel — with the main unit 
which contains the power circuit. 

A three-conductor cable is required, 
connecting the +5V and OV rails and 
the output of the sensor at point B (the 
junction of the .033yF capacitor, D2 
and D3) to the same point on the main 
circuit board. 

Each sensor would be individually 
adjustable for sensitivity. 

Thus it would be possible to protect 
larger areas, or a greater number of 
items, than would be possible with a 
single “sensor” board. sc 


“The author may be contacted at 
scarboro @iafrica.com. 





a MINI SUPER 
DRILL KIT IN 
HANDY CARRY 
CASE. SUPPLIED 
WITH DRILLBITS 


SUPER DRILL set 


ACCESSORIES 
$61.60 GST INC. 





www.siliconchip.com.au 
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IEC Right Angle 4ow 12VbDC FLUORO LIGHT 20W t2vpe FLUORO LIGHT sey mm 
Power Lead —— eae ; 


Perfect for that tight spot 
behind a piece of vide eam. 
IEC Alig . light fitting is supplied with a * a 
right angle, standard 24 inch 20 watt tube which is protected by a clear 
cable length is acrylic cover. The unit has a retractable carry handle for 
2mt and there is portable use or it can be wall mounted for fixed installations. 
Operates from 12VDC & includes on/off switch. 
$59.95 = 


a standard mains plug on the other x 75 (H) x 830 (L)mm. Cat. ST-3062 
end. Cable cl doetg 1 tube 490mA/2 tubes 980MA. ee 95W x 75H x 680Lmm. 520mA. Cat. ST-3060 


Cat. PS-4107 - Only $9.95 5 


SAMSUNC?® DIGITAL 
VOICE RECORDER 


This incredible digital voice recorder from SAMSUNG® will store up 
to 810 minutes (Yes! That's 13.5 hours) of voice quality audio in a néat 
& slim, hand-held unit. 4 separate message groups are available and 
each group can have up to 100 messages. An integrated LCD shows 
the status of various functions including battery condition, record Wr 
playback level, message number & length, message group, etc. 4 
The recorder has a VOX function and variable microphone sensitivity 
for voice operated recording. Software is included to enable 


adaptor for charging the internal 6 Volt SLA 

4Ah battery. Cat. ST-3086 = $47.95 = 
messages to be downloaded to a PC and EMAIL ORDERS TO TABLETOP UNIVERSAL 
e-mailed to friends or colleagues. Cat. XC-0280 $449.95 ESCA PE IMO TE EW 


Prices valid to 
end October 2001 


Attractive, 

high quality fluore: 

fitting includes 2 standard 24 inch 20 watt tubes, 
protected by a clear acrylic cover. Designed for fixed 
installations and operates from 12VDC. Size is 140 (W) 


Super Bright Rechargeable 
6V Halogen Torch 
g 


This attractive, high powered rechargeable torch _ 
uses an energy efficient Halogen globe to produce { 
a very bright beam and will last up to 2 hours. An 
adjustable stand is integrated into the base of the 
torch, which allows fully hands free operation. An 
adjustable shoulder strap is included as is a mains 


CMOS COLOUR PINHOLE CCD py 
#EW CAMERA WITH AUDIO 


CONTROL 


This tabletop universal 
remote control is pre- 


This quality 4-way audio- 

visual source 

switcher supports 

both RCA and S- 

VHS plugs. Suitable 

for interfacing a 

camcorder, DVD, VCD, 

CD player, games console, VCR, etc to your 
TV. Features include a fully functioning remote 
control unit, scanning function to automatically 
switch input signals & adjust interval time for 
surveillance purposes making it ideal as a CCD 
switcher. Output is amplified to compensate 


Our smallest colour video camera 
yet! This tiny device measures just 
20x20x16mm & is ideal for remote 
surveillance situations 

where an expensive 

CCD camera is not 

required. Use it for 
checking visitors at the = > 
front door, monitoring a sleeping baby or keeping an eye on 
the swimming pool. The camera has a composite video 
output so it can be connected directly to a video recorder or 
the A/V input of a normal TV. Requires 9VDC at 100mA. Use 
: d our MP-3130 regulated adaptor. Supplied leads: 25cm, 
for signal loss. Size 200Wx SSHx130Dmm and —_ 9. 1mm DC, RCA video & audio Sensor CMOS eResolution: 

380TV lines *Min Lux: 4 ¢Size: 20x20x16mm *Video output: 1 


is supplied complete with mains See cat page 183 for details. E $399 3 
Vp-p 75Q eLens: 5.3mm eView angle: 70° Cat. QC-3459 


plug pack. Cat. AC-1670 Cat. AR-1715 
AMAZING TECHNOLOGY BREAKTHROUGH |CCTV Lenses with 4" UV BLACKLIGHT 
EXCLUSIVE TO JAYCAR Day/Night Colour CcD wen Infrared iliumination GLOW STICK 


programmed with all 
widely used codes 

and is fully 

programmable as 

well. Use it to 

command your TV, 

VCR, SAT, AMP, CD, LD, 
DVD, tuner, cable box, ete 
at once. Unit includes 2 x AA Ni-MH 

batteries and features an LCD display with EL 
backlight with matching illuminated buttons to 
help navigating in the dark. Size 167(L) x 180(W) 
x 50(H)mm. Power supply included 


pe 


Camera with Sony® Sensor, I/R atari (for OC-3321) Dazzle your friends with 


Auto-iris Controller & Audio this UV glow stick. Simply 
This camera can operate in 0 Lux lighting Bees snap ont shake to 


conditions when used with our optional pads 3 roduce a bright UV 
infrared illumination lenses. The camera Be agen SO TEDGe: light output. Light 
automatically detects I/R illumination & Haaidat stick t f 

; : : ; *Focus range: FORSIAIS GLAU TO! 
adjusts itself for optimum picture quality. 40cm to infinity dance parties & 
Requires a 12 volt regulated supply at nightclubs and 
160mA (320 with I/R) *Sensor: 1/3" Sony® 3 Versions Available create 
sensor *Pixels: 500(h) x 582(v) *Resolution: 4mm Lens Cat. QC-3322 fascinating 
420 Lines eMin. Lux: 1 (0 with I/R lens) °S/N: >48dB eShutter Speed: 6mm Lens Cat. QC-3323 patterns if 

8mm Lens Cat. QC-3324 


1/100000 sec. Auto *Power Required: 12V DC +/-10% Current Draw: held while : 
160mA (320 with I/r) *I/R Range: Up to 10m *62(W) x 50(H) x 108(D)mm -$119eq = sue yy dancing. Cat. ST-3175 
eVideo Output: 1Vpp, 75 Ohm. Cat. QC-3321 

12VDC/240VAC Lithium-ion Camcorder Battery Quick Charger 

This microprocessor controlled charger is designed to quickly charge 3.6 & 7.2 volt Lithium-ion camcorder batteries 

in as little as 4 hours, (up to twice as fast as an ordinary charger) and keep them topped up between uses. It features | 

precision end-of-charge voltage detection, 'top-off' trickle charge, defective battery detection and over charge 

protection. The charger is supplied with an AC adaptor for use at home and a cigarette lighter plug and cable for use 

in the car. Suitable for most lithium-ion camcorder batteries. Adaptors are included to accommodate batteries from 

the major manufacturers including Sony®, PANASONIC®,JVC®, CANON®, & SHARP®. 


eCharges 3.6 & 7.2 Volt Li-ion batteries *Power & Charge indicators *Powered by AC adaptor or car cigarette lighter 
¢3 Battery adaptors included *30mA standby current *800mA constant charge current £579.95 3 


¢Size 70 (W) x 25 (H) x 130 (Lymm Cat. MB-3585 
NEW PROD Cc Sometimes new products advertised here are held up due to unforseen ci 
Before driving across town, please phone to check that the new products have arrived in your store. 








SAVE ON 5MM SUPER BRIGHT LEDS FANTASTIC LED BARGAIN PACKS 
See catalogue page 283 for specifications. 
a4cocomed cGooomecd — “~ or rs + etc. All are high quality Everlight brand and wil 


include the following LEDS; *3mm_ ¢5mm shi 


BLUE 781 MBER i GRE EE N brightness 10mm _ °¢4 way LED module (whic 
at. counted as 1 LED) * 7 segment display plus moi 


WERE $7.80 SAVE $1.85 NOW $5.95ea 10+ §5. 5Qea typical pack is pictured, but we cannot, of course, 
MIXED BAGS OF 10 ONLY S55 PER BAG guarantee every pack will be exactly the same $8 8 


as pictured. We do know, however that for 
6500mecd RED ‘s000med YELLOW. 





$8.95, you get an absolute bargain. Cat. ZD-1700 d oe 

Cat. ZD-1777 | Cat. ZD-1778 7 

WAS $2.10 SAVES$0.50 WAS $1.25 SAVE $0.25 WATER NEW JAYCAR 
STORES 


CAMPBELLTOWN 


10+ $tea 10+ $0.75¢ea This multipurpose water displacer is 
Shop 2, 49 Queen St 
(Cnr Langdon Ave) 


able to prevent rust and is specially 
WE AR A QUALITY EN ORSED COMPANY! design for use with mechanical and 
electrical assemblies. 500 gram can. seco Campbelltown 
re -7 See catalogue page 165 for details. Rake NSW 2560 
MAIL ORDER SPECIALS ica.na-. 2 aT = Ph: (02) 4620 7155 
G5 Watt Active Subwoofer Amplifier h Module i ee eet ee 
‘This amplifier will deliver a minimum S into 3 
i4 ohm. The easy low cost way to adda THE GOLD COAST 
‘subwoofer. It features both high and low level aie Sete eee ne 
H Mermaid Beach 


DISPLACER/ 
NOW $1.60ea NOW Sitea LUBRICANT 


viscosity mechanical lubrican\ 
ideal for high temperature 
pressure applications as wel 

use. 150 gram can. See catalogue 
165 for details. Cat. NA-1028 





\inputs/outputs, phase reversal switch, volume OLD 4218 
isignal above 6mV and will turn off automatically 
SPRAY-ON 
‘continuously variable from 40-180Hz. The 
or back of the subwoofer. Simply cut out a hole to 3 SAVE ON AA NI- MH RECHARGEABLES This contact adhesive 
'D f 25 to 200Hz: 65WRMS 4Q sized batteries feature a Ee 
|Power from to z: 6S huge 1500mAh capacity m paper, fabric, leather, 
Distortion: 0.05% °S/N Ratio: >75dB : : { bber, f inyl, 
and are ideal for use with rubber, foam, vinyl 
Cat. EA-4202 Pp ev ' concrete, metal, 
cameras, portable disc players, etc. See cat 400 gram can. See 
Seven Segment Displays. Two types are available: 
ONLY $3.80ea 10+ $3.25ea SAVE 50¢ea WAS $13.95 
|70mm x 48mm LED composition - GaAsP/GaP. 
| “Face colour is Black/Dark Grey *Max forward Ni- MEH RECHARGEABLE BATTERY DEAL 
| Standard Red 


Oct $7.95ea 


control, auto on/off - which means the amplifier Ph: (07) 5526 6722 
i will automatically turn itself on when it reconises a Fax: (07) 5526 G733 
tafter 15-20 minutes without any signal. There is 
talso an electronic low pass filter that is CONTACT 
amplifier runs on 240VAC and will fit into the side 

amp ADHESIVE 
accomodate the module. Cutout size is 170(W) x will bond just about 
|223(H)mm. Specifications: «Continuous Output ONLY 48 AVAILABLE _ These rechargeable AA anything includidl 

ily SoS _...~~ | products, which have a high @& 
‘LED Display Madness . current draw such as camcorders, digital 
‘We have acquired a very limited amount of Everlight LED i 
page130 for details. ag sh for delay 
1 Extra Large Red Seven-Segment Display NIPPLE Cat. SB-2442 NORMALLY $4.30ea a 
' ¢57mm Common-Cathode. Overall package size is 
H WITH TAGS Cat. SB-2443 NORMALLY $4.55ea 
" H eLuminous Intensity (typical) °¢75,000 ucd @ 10mA ONLY $4.05eqi 10+ $3.50ea SAVE 50cea 
H (segments) °2,500 ucd @ 10mA (decimal point) 
i voltage i is typically 8.0V@20mA Only 95 available or bani = Sub €C 2700mAh D Size sooomAh 
| Cat. ZD-1852 4 | Normally $8.95 

| Seven -Segment Display eres 
{ «20mm Common-Anode. Overall package size is 27mm Buy 10 $6.95ea Cat. SB-2447 
|x 20mm *LED composition - GaAsP/GaP. *Luminous € Size 4500mAh ‘ 

ntensity (typical) °3,500 ucd @ 10mA (segments) Normally $14.95 : 


! ¢1,400 ucd @ 10mA (decimal point) *Face colour is October $12.95ea} 


| Black/Dark Grey eMax forward voltage is 
| typically 2.0V @ 20mA eOnly 500 available 107. L Ag Buy 10 $10.50ea 


peat £01885 25+ $0.95ea 8.4V (9V) 200ma 


Cat. SB-2429 


| Full data sheet available on request. Don’t 
i miss this opportunity; an offer like this will not be 
repeated!!! Available only through our Techstore (Mailorder Dept). Buy 10 $11.95ea Cat. SB-2467 


SOMM 12VDC FAN 


Normally $14.95 october $12.95ea 


Cat. SB-2449 


) Normally $24.90 
October $21.90ea 


$18.95ea 





This 12V fan features a 
leeve bearing system and 

measures 80 x 80 x 25.41 

Power connection via sh 

fly leads. See catalogue 

page 98 for details. 


This 240VAC fan boasts a life 
expectancy of 100000hrs & 
features a ball bearing system 


Power connection via short fly 
leads. See catalogue page 98 

for details. 

Cat. YX-2508 WAS $36.50 





Cat. YX-2512 WAS 2.50 
‘ 


80MM 240VAC FAN 


and measures 80 x 80 x 38mm. 





_BACKPACK & CUSHION 


This is by far the best, and now 
most cost effective way of 
adding a new dimension to your Cat. XC-1005 


Cushion 


home computer, video gaming 


console, or TV. 


Backpack 
Cat. XC-1000 
Some of the cartons are 


slightly scuffed, but the 
contents inside are perfect! 





Cable Set 

Cat XC-1001 $9.95 
15W Amplifier 

Cat. XC-1006 $5.00 
Shaker Actuator* 

Cat. XC-1008 $24.95 
Power Supply 

Cat. MP-3055 $24.95 
Total Value $64.85 














*Installed inside both the 
Backpack & Cushion 





\ |) simple. 
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| DIGITAL SPL 
METER 


This digital sound 
pressure level m 

is suitable for 
industrial noise, | 
speakers, etc. WV 
dB measurement if 
130dB. See cat page 1 
36 for details. 

Cat. QM-1590 
was Ee 
$189.50 | 


ES 


RF amplifiers, bandcast 

receivers, etc. Features 

high 5VRMS signal output and external 
synchronisation. See cat page 36 for 
details. Cat. QT- ow 255 

WAS $319 


AIRCRARY oonoe GRADE 
ALUMINIUM TORCH 


This quality handheld torch features a 

machines aluminium finish ‘O’ ring seals. The 

light beam is adjustable and torch comes with 

a tail lanyard to prevent damage. See cat. 

page 258 for details. haisaae ST-3054 WAS $15. >; Eo 


25Pc ALLEN 


This 


device 

allows 

quick 

& easy measurement of voltages from 
6 to 400V AC/DC and is both GS and 


is supplied i — 
a handy Se 
plastic wallet 
and contains both 

metric and imperial keys. 

See catalogue page 50 for & 
Cat. TD-2052 


Cat. QT-2256 WAS $9.95 


WAS $26.95 


MINI DRILL STAND 


This stand is ideal for use when a steady hand is required and is 
easily adjusted to suit your drilling task. Designed for our 
cordless mini drill - TD2475. See catalogue page 57 for details. 


‘| cat. 10-2472 NORMALLY $17.95 
CORDLESS MINI DRILL/ 
JGRINDER/ENGRAVER 


Perfectly suited to PCB work, engraving, milling, etc. 


Cat. To-2475 NORMALLY $24.95 


BUY THE MINI 
DRILL STAND WITH THE CORDLESS 
MINI DRILL TOSETHER THIS MONTH & 
PAY ONLY $34.95 


DURATECH TEMPERATURE 
CONTROLLED SOLDERING 
STATION 


This professional grade 

temperature controlled soldering station is a must 

for the hobbyist or technician who relies on a durable 
and easy to use iron for the assembly bench or workshop. 
Cat. TS-1380 

Buy this month and receive a 
PCB/Job Holder (Cat. TH-1982) 
and Tip Cleaner (Cat. TS-1510) 
absolutely FREE - Value $25.90 


CASINO 100Pc DRIVER BIT SET 


This bit set contains 100 of the most 
commonly used driver bits. Includes a 
magnetic extension bit, 50mm square 
hex driver, and wing nut driver. See 
cat. P45 for details. Cat. TD-2038 


$29.95 EP ee 


Buy ‘the Casino’ 100pc driver 
bit set this month receive a 


hex bit driver (TD-2032) 
absolutely free Ore 


— 


COAXIAL 
CRIMPING 
TOOL KIT 


Ideal for the TV or 
antenna installer 
this tool kit includes 


— 


aig 


abaie 


=e 


alata 
Ty 


preparing and 
connecting coaxial 


}\ tool, 5 interchangeabl 


details. Cat. TH-1878 
WAS $169 


aw’ 


= Now $7.50 2 


Cat. TH-1895 WAS $24.95 


y SAVE ON GS & TUV APPROVED HAND TOOLS 


everything you need for 


cable. Includes crimp 


dies, cable cutter, and 
rotary coaxial stripper. See cat. page 55 for 


ITANI¢ 


SOLDERING KIT 
Jaycar Ls ls 


This soldering kit is designed for 
general purpose use and features 
our 25W Duratech iron, our soldering 
iron stand, a length of solder, anda 
roll of solder-wick. See cat P39 for 
details. 

Cat. TS-1650 

WAS $34.95 


VULKAN P100 GAS 
SOLDERING IRON KIT 


The quality soldering kit contains the 60W gas 
powered P100 iron, stand, hot air tip, flame 
torch tip, hot knife tip, and 2.4mm soldering tip. 
See catalogue page 42 for details. 

Cat. TS-1260 

WAS $89.95 


PIEZO GAS TORCH 


roo, 


ane 
e410 


“ 


This micro torch feature piezo electric ignition and is ideal for 
welding, brazing, wire soldering, jewellery, shrinking heatshrink, 
and plumping. See catalogue page 44 for details. 
Cat. TS-1675 
WAS $52.95 
Buy this month and receive FREE a 6 Pkt of glue sticks a 
(TH1991) to suit - Value $2.50. 
See catalogue page 56 for details. saveg 
Cat. TH-1990 = Now $14.95 — a5 
Buy this month and receive FREE a 6Pkt of glue sticks 
(TH1995) to suit - Value $2.95. See catalogue page 56 for 
details. e 
Cat. TH-1992 a T+) ae PAC) 4.9 
These cutters are made of tough 
Chrome Vanadium steel and are 
checically blackened to prevent corrosion. See 
catalogue page 52 for details. = Now $19.95 E> 


See catalogue page 53 for details. 


8" BULLNOSE PLIERS 


Cat. TH-1896 
WAS $19.95; Now $16.95 =| 


8" INSULATED 
LONGNOSE PLIERS 


Cat. TH-1897 
wan Sion Now $12.95 


7" INSULATED 
SIDE CUTTERS 


Cat. TH-1899 a oP $12.95 
WAS $15.95 Ss 


6" INSULATED 
LONGNOSE PLIERS - 


Cat. TH-1892 Now $3.95 : 


High Quality 5.5” 
Electrical Shears 


with wed 

Pouch —a 6 

These shears 

offer impressive cutting ability with finely 
honed and serrated blades. Great 

for cutting insulation, heatshrink, 


oe 


spaghetti and light hook-up wire. The 
shears feature insulated handles and are supplied 
with a heavy duty nylon belt pouch. Cat. TH-1756 


le hs 


NOW $119 


OVERNIGHT DELIVERY 





| TINNITUS SUFFERERS COMFORT MACHINE 


SC Sept. 2001. This unit generates pink or white noise to 
mask annoying background sounds, bringing comfort to 
tinnitus sufferers or people affected by extraneous noise. 
Features pink/white noise switch, volume control \ 


=) and can be powered from 9V battery (supplied) 


or plugpack. Kit includes PCB, 
| case and all electronics. 


ELECTRONICS TEST 
BENCH BOOK 


From Silicon Chip. 

Contains Plans and Instructions for a selection of the best test 
equipment kits from Silicon Chip magazine. Includes details 
to build 18 projects. See catalogue P296. Cat. BS-5070 


Normally $10.95 Now $4.95 or FREE WITH ANY 
JAYCAR KIT PURCHASED OVER $30 | 


| Three- a pas FM TRONS NESE 
| Our most powerful 
FM ee id ; 
» transmitter! 
» This three ee 
! stage FM EN (ie Rosie 3 8 

)) transmitter offers 2 STAGE EM Tee 

» up to 1km range in the open. It's long, slim board 
|) from 6 to 12VDC. The name is Bond, James Bond. 


» (] components. 


cat. KD-6024 Was $17.95 


1PRO SERIES PLAYMASTER Ill 
)STEREO AMPLIFIER KIT... 2X 185 watts 


Buy Now and tts, 
| receive a 20 metre 
roll of Heavy-Duty 
OFC Monitor cable 
(WB-1736) FREE 
VALUE $89.95 


: See cat page 4 for full specifications. 
| Supplied with comprehensive construction manual. 


50 Watt aor 
1s Module 


)) This 50 watt unit 

» uses a single chip 

» module and 

« |) provides 50 

‘| 4 watts RMS 

| into 8 ohms : i. 

i with very low distortion and extreme _ 
| quietness. r 

: eOutput power: 50WRMS continuous into 
i 80 °S/N ratio: -114dB (A-weighted) - 

| 106dB (20-20kHz) *Distortion: 0.002% at 

9) 40W 1kHz *IHF power output: (OW @ 

d p 1kHz ePower supply required. 


This very simple ki 
will allow ~~ 





mixtures 
being run by 


and the cars battery. 
Cat. KC-5195 


EMAIL ORDERS: techstore@jaycar.com. 


HEAD OFFICE 

100 SILVERWATER RD. 
SILVERWATER. 

PHONE: (02) 9741 8555 
FAX: (02) 9741 8500 


Quality System 


Mixture Display Kit 
For Fuel Injected cars 


your car. You can use it as a tuning tool, 
to help in vehicle modification or simply 
to see the behaviour of the engine control 
module. The circuit connects to the EGO 
sensor mounted in the exhaust manifold 


5214.95 


‘pI BOX WITH 
3-BAND EQ 


Refer SC August 2001 
Cat. KC-5318 


OFF-HOOK 
TELEPHONE TIMER 


Refer SC July 2001 
Cat. KC-5314 


MULTIPURPOSE 
FAST BATTERY CHARGER 


Refer SC June 2001 
‘Cat. KC-5315 


ip 
solder-masked PCB, electret microphone, pre-wound coils and all electronic 


MINI MITTER KI 
Refer SC April 2001 
Cat. KC-5310 


RMS into 8 ohm 
RMS into 4 ohm 


“TREMOLO 
Refer SC April 2001 
Cat. KC-5309 | 


Cat. KA-1760 


MIDI INTERFACE FOR PCs 
Refer SC February 2001. 
Cat. KC-5306 





f 305 2 

MODEL TRAIN CONTROLLER 
Refer SC February 2001. 

Cat. KC-5304 


“WHOLESALE EMAIL: Ghclcanigtlaycal. com.diu 
Quality | WHOLESALE MAIL ORDERS FREE POST TO: Reply Paid 72. 


Endorsed 
Company | PHONE: (02) 9741 8552| Jaycar Mail Orders. PO Box 6424 Silverwater NSW 1811 
1S09002/ORDERS: 1300 738 555/ FREE CALL FOR ORDERS: 1800 022 888 


Lic 6143) FREEFAX: 1300 738 500 i 
Sra nd ards MELB: (03) 9574 0299 ENQUIRY HOTLINE: (02) 9741 8538 FAX: (02) 9741 8559 





ADELAIDE 


SA 

GOLD COAST By 

QLD Fax:(07) 5526 6733 ®Mon/Fri:9-5.30 

(rc Ipswich Rd @Ph:(07) 3393 0777 © 

QLD Mon/Fri:8.30-5.30 ¢ Thurs:8.30-8.30 
- ASPLEY ©1322 G Li! 

Fax:(0 


WN 


—— el 
\ soster FR 


CANBERRA 
MELBOURN! 
CITY 
COBURG 
vic 
RINGWOOD 
vic 

5 alee 


2) 6239 1821 ¢Mon/Fri:9-5.30 
E osu 2,45 A’Becket! i oa e 9663 
Mon/Fri: 8.30-6 Fri: 8.30-8.30 Sat: 


Mon/Fri: 9-5.30pm @Fri: 9-8.30 ¢Sat: 9 
© 141A Maroondah Hwy ©Ph: Bele 9870 
Mon/Fri: 9-5.30 #Fri: 9-8.30 ¢Sat:9-4 
887-889 Springvale Rd wi rave. Nr 
Ph:(03) 9547 1022 © Fax: i A 
Mon/Fri: 8.30-5.30 © Fri: 


VISIT OUR WEBSITE 
WWW. jaycar.com.au 


OAD FREIGHT ANYWHERE IN “ry = to 20kg) 


191-195 Wright St (Cnr. St. Lukes PI.) @Ph: Ae) 3931 7 Fax 
8231 7314¢Mon/Thur:8.30-5.30¢Fri:8 
Gold Coast Hwy. Mermaid Beach. ¢Ph:(0 


ie Rd, cnr Albany Creek Rd @Ph:(07) 3863 0099 

QLD 3863 0182® Mon/Fri:9-5.30 Thurs:9-8.30°Sat:9-4 

TOWNSVILLE “—— in ham Road, West End. ePh: (07) 4772 5022 
Xx. 07 477 25622 #Mon/Fri:9-5.30 ©Sat:9-4 

“121 ve ong Street. Fyshwick Ph:(02 


©266 Sydney Rd @Ph: v) 9384 1811 oe (03) 9384 0061 


9547 1046 
8.30 @Sat: 9-4 eSun:10-4 


$15.50 Bh tl 310 to $24.99=$4.40 $25 to $49.99=$5.50 bead to $99.99=$7.70 OVER $100-$8. 80 


.30-8.30 ¢Sat:8.30-4 
fee 6722 

eThurs:9: ane 9-4 

Fax: (7) 3393 004 

Sat:9-4 @Sun: 1. 4 


6239 1801 
eSat:9-4 eSun:10-4 
Gee es 9663 1198 
9-4 eSun: 10-4 


9053 ©Fax: (03) 9870 2598 
Cnr. Dandenong Rd 








Austr 
ad “a fam bel St. Hobart ¢Ph: (03) 6231 5877. 
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SERVICEMAN'S LOG 


What a way to make a living! 





Hopefully, I must not be too far off retiring | 
because the older I get, the less sense I make 
of it all. Not only are the faults getting trickier 
but you almost need a university degree to 
drive some of the latest on-screen menus. 


I’ve just come back from reinstall- 
ing a Sony SLV-EZ111AZ/HM video 
for the Buntings in an old folks’ home. 
The set is barely out of its egg, as it 
was sold just two months ago, and I 
originally installed it in their unit 
which has a UHF community antenna 
system. 

With so many satellite stations trans- 
mitting now, it is very difficult to find 
a slot on the UHF band for a video, 
and even more so for Foxtel as well. In 
this instance, the default Ch36 or 37, 
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as well as Ch50, had co-channel inter- 
ference with another station (the vil- 
lage was positioned on top of a pla- 
teau), so eventually I found I had to 
use Ch69. I then managed to tune in 
all the stations reasonably, though Ch7 
was poor and the Teletext had a lot of 
errors (being hard of hearing, they 
needed the subtitle service on page 
801). 

But this was a piece of cake com- 
pared to what was about to happen. 
Recently, the Buntings were moved 


= 
oY 


into another unit and I had to reinstall 
it all over again. 

Piece of gateau, you may think. 
Wrong! 

Their new place used VHF chan- 
nels 2, 7, 9 & 10, with only Ch28 on 
UHF. Everything retuned OK but the 
video was decidedly snowy — even on 
tape playback — whereas the TV re- 
ception was good. 

I tried changing the VCR’s output 
channel to various settings from one 
end of Band IV to the other end of 
Band V. leven made sure there was no 
receivable transmission on the chan- 
nel selected by removing the antenna 
lead and connecting it to the video 
lead and checking for pure snow. 

I then tried replacing the leads in 
case they were faulty — though if the 
reception on the TV off-air was good, ~ 
I couldn’t see how changing the leads 
could make any difference. 

By now I was getting a 
little desperate and was sus- 
pecting a faulty RF modu- 

lator in the new video. I 

tried an AV lead and there 
was a big improvement all 
round on both playback and 

the off-air EE signal. And 

then, while playing a 

tape and swapping the 

RF lead to the video, I 

noticed that the picture 

was now excellent, with 
no snow at all. 

Obviously, unplug- 

ging the RF lead did 

the trick. And that 

meant that there had 

to be something funny 

about the RF signal coming in 

from the community antenna 

system. 


I MUST NOT 8E TOO FAR OFF RETIRING 
BECAUSE THE OLPER TL GET, 


THE LESS SENSE T MAKE OF ITALL 
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That’s when it hit me — we now live 
in a digital era (something old analog 
types like me find hard to compre- 
hend) and things are now very differ- 
ent. Somehow, the digital broadband 
energy of the VHF co-channels was 
affecting the RF modulator of the 
video. 

Silly me for being so miserly —I had 
left my $10,000+ spectrum analyser 
back at the workshop along with my 
bank overdraft, mostly because I reck- 
oned it would take me a thousand 
house calls to pay for it. 

Anyway, the modern way, it turns 
out, to fix a very snowy picture is not 
to boost the signal but to attenuate it! 

A 12dB attenuator in series with 
the video’s RF input (antenna) socket 
improved the picture out of sight. Us- 
ing the AV leads as well resulted in a 
picture that was as good as when the 
TV was connected directly to the an- 
tenna. 

In case you’re wondering, the 
Bunting’s TV was also a Sony — in this 
case, an older model KV-G21S11 (BG- 
1S Chassis) — and the problem facing 
yours truly (and other TV service tech- 
nicians) is the diverse ways various 
receivers behave when there are dig- 
ital broadcasts. 

After all, why should this particu- 
lar Sony set behave differently to other 
sets, especially as the only other sig- 
nal on UHF being transmitted on that 
community aerial system was Ch28 
(hardly an adjacent channel). I fear 
we are in for a lot of this before it all 
settles down. 

Anyway, the Buntings were happy 
with the reception but couldn’t un- 
derstand why it had taken me so long. 


A Teac bounces in 


A few months ago, I told you about 
a Teac Televideo MV1480MkII that I 
serviced. Well, it came bouncing back 
with a tag that said “No sound — cus- 
tomer not happy”. 

Last time, it had an intermittent 
open circuit loudspeaker, so I figured 
this had to be an easy repair. The only 
problem was, when I got the back off 
and checked the new speaker it was 
fine. Not only that but when playing a 
tape, the sound was fine too. It was 
only in the EE mode (tuner) that I was 
getting absolutely no sound at all and 
that included the record mode. Fortu- 
nately, I had the service manual and 
felt that although this was a little more 
complex, it wasn’t insurmountable. 
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SS" 
coo VELL, IT CAME BOUNCING BACK... 


If you can recall the last article, the 
set turned out to have a faulty surface- 
mounted IF transistor, so I thought 
that the IF module would be a good 
place to start with this repair. 

When you look at the back of this 
set, you could die of despair for lack 
of access. Luckily, when you get as 
intimate as I have (unfortunately) been 
with this one, you will find that it is 
not that bad — not brilliant but not too 
bad! 

Undoing four screws lets you re- 
move the tuner board (MCA), as well 
as the colour decoder, and turn it on 
its side to gain access to the under- 
neath. That done, I used an audio 
amplifier with a test probe to estab- 
lish that I did indeed have sound out- 
put from pin 7 of the IF module. This 
went via the AV input (which also 
didn’t give any sound) to plug CL-4 
pin 1 on the MCV-C board. 

I traced the sound to R227 (27kQ) 
and then C227 (0.47pF), before it dis- 
appeared altogether on pin 11 of IC201 
(BA7767AS). This IC is some sort of 
custom audio record/playback con- 
trol chip. Ichecked and replaced both 
R227 and C227 and also C217 but 
drew a blank. I then checked QR201, a 


Items Covered This Month 


@ Sony SLV-EZ111AZ/HM VCR. 
@ Teac MV1480Mkil Televideo. 
@ Panasonic TC-21510A TV set. 


@ Panasonic TC-21SV10A 
Televideo. 


digital audio muting transistor, but it 
too was OK. 

Next, I shorted the base and emitter 
pins of QR201 and suddenly the sound 
was back. Ah ha! — the audio mute 
line is ON in the EE mode, my brain 
jumping quick as a flash to the bleed- 
ing obvious. I quickly checked the 
audio mute line and it measured 2.5V, 
so I now had to find out what was 
causing this. 

Unfortunately, the next part took a 
lot of time and effort, especially as 
access was now appalling, but I had to 
trace where the audio muting came 
from. The circuit is also confusing, as 
it shows two separate paths in paral- 
lel from pin 18 of IC201. One is drawn 
via plug CL-10 pin 1 to pin 47 of IC501 
(microprocessor 14D0899) on the 
MCV-B board. The other is from CL-4 
pin 8 to CL-5 pin 3 and back to the 
same pin on the microprocessor (ie, 
pin 47). 

On careful examination, I found that 
the former route was not connected, 
as links J519 and J503 were not fitted 
on the MCV-B. I can only assume that 
this was for different model options 
and function variations. 

OK, I now knew for sure what was 
causing the problem but fixing it was 
another matter. After already spend- 
ing a lot of time on this job, I was 
severely tempted to just leave it with 
CL-4 pin 8 unsoldered — after all, 
everything worked. 

However, unsolved questions like 
this really bug me so I set about find- 
ing what it was that was causing the 
audio mute line to go high. 
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First, I checked every part of the 
rail, especially D402 which comes off 
the D-V line (whatever that is). Any- 
way, unsoldering this diode made no 
difference. It looked as though someth- 
ing was telling the microprocessor to 
mute the line but what? 

I tried all sorts of things and even 
phoned Teac technical support but 
no-one could give me any ideas. 

I finally had a bit of luck when I 
tried to tune in a signal generator. The 
preset search would tune in all the 
stations OK but wouldn’t stop on any 
of them. This was a major clue, so I 
had to investigate how the self-seek- 
ing tuning system worked. This wasn’t 
easy because, as you will have gath- 
ered by now, there is no glossary on 
the abbreviations used in this set for 
each of the lines. 

Q704 controls the 0-33V feed to pin 
4 (VC) of the tuner and the base of this 
transistor is controlled by T-DAC via 
CL-6 pin 3 from pin 60 of the micro- 
processor. 

Once again, I hit a brick wall. I had 
no way of knowing what inputs to the 
microprocessor were controlling its 
outputs. 

However, this time I was luckier in 
guessing that the SD line on pin 46 
was the “Tuner Video Signal Sync 
Signal Output” which comes from 
1C703 LA7210 pin 10. The video sig- 
nal goes into pin 6 and in the tuner 
search mode gives an output from its 
comparator to the microprocessor 
which locks in the stations and also 
controls the AFT up/down lines from 
1C502. 

Though all the DC voltages were 
correct on IC703, there was no signal 
output from pin 10. I changed C713, 
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PRECAUTIONS HAVE TO 
BE TAKEN IF You DON'T 
WANT 10 GET ZAPPED 


C716 and C714 but it was actually the 
IC that was the cause of the problem. 
A new one fixed the self-seeking tun- 
ing as well as the audio muting and 
the sound was restored. 


Panasonic MX-3 chassis 


Just recently, I seem to have done 
the Panasonic MX-3 chassis to death, 
which is not what you would expect 
these days from a quality 5-year old 
product. 

The first one was a TC-21510A 
that was “dead and whining” (who 
wouldn’t be’). This luckily turned out 
to be just C805 and C825, two small 
electros that had dried up in the power 
supply. 

The next one was worse. The same 
electros caused Q805 and R826 to de- 
struct, as well as Q803 (the protection 
relay driver) and D835 (the 56V pro- 
tection zener on the 42V rail). IC801 
(an SEO90 IC regulator) and optocou- 
pler D820 (P82501) had also failed. 

The third one of the same model 
was even worse. It came with the com- 
plaint “Dead and Pulsating” (surely 
an oxymoron?). This set had already 
been around a variety of different 
technicians before me so I felt like a 
bunny in taking it on. 

It turned out that C805, C825, Q805, 
Q803 and D835 had already been re- 
placed and we had 42V, 22V, 5V and 
9OV rails but that was all. Most people 
would say they could get a TV to work 
with that much but not on this model. 
The power supply is unusual (it’s simi- 
lar to the supply in some NEC sets) 
and is integrated with the line output 
stage. It’s also all at live mains poten- 
tial; ie, it’s hot! 

The secondaries are taken off via 


T802 and the flyback transformer 
T501. The only other transformer 
which separates the COLD from the 
HOT is the horizontal driver T566 — 
even the deflection coils are at HOT 
(horizontal) and COLD (vertical) lev- 
els! Because of this, precautions have 
to be taken if you don’t want to 
get zapped. 
Anyway, this particular set 
had no line drive, or rather, 
very little. There was enough at 
first to think you had some but a 
few checks with the CRO soon showed 
that Q565, the horizontal driver, just 
wasn’t being driven hard enough. As 
a result, I spent some time trying to 
find out why there was insufficient 
line drive. 

Eventually, I concluded that the 
problem involved either the jungle IC 
(IC601, AN5192K) or its associated 
circuits. First, I had to check if the 
voltages coming into the IC on pins 14 
(9V), 23 (5V) and 47 (5V) were OK. 
They weren’t because they are all de- 
rived from the line output stage via 
D511 (20V) and via IC805, IC806 and 
1C807. The horizontal oscillator is 
started by the 22V rail going through 
R553 pin 51 of IC501 (HOR-REG). The 
6.6V was present and the oscillator 
crystal (X554) was on frequency. 

Understanding the circuit and work- 
ing out what was supposed to happen 
and what wasn’t had taken a lot of 
time. By now I was fairly convinced 
that the problem was insufficient line 
drive from the jungle IC and soI fitted 
a new one. 

This fixed the set — well, nearly. I 
now had sound and picture but no 
OSD (On Screen Display) and the set 
cut out after about five minutes. 

I fixed the cutting out fault first 
when | accidentally burned myself on 
1C802, a 7805 5V regulator that was 
getting extremely hot. Freezing it 
stopped the set going off but finding 
the cause of the problem is a story in 
itself. 

The IC still supplied 5V when it got 
hot and although the rail didn’t meas- 
ure short circuit, it was obviously low 
impedance. This 5V rail mainly sup- 
plies the microprocessor, the EEPROM 
and the power LED, all of which were 
working. 

So there I was, suspecting and sub- 
stituting components on the 5V rail 
but to no avail. I was about to change 
the microprocessor because of the OSD 
fault when I noticed a small whiff of 
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smoke appearing from a very small 
black component next to IC1101. This 
black component turned out to be what 
was left of D1101, a MA4056L 5.6V 
zener diode. 

Replacing this reduced the stress 
on IC802 and it no longer got very hot. 
This stopped the set from cutting out 
so I moved on to the OSD problem. 

The red, green and blue signals nor- 
mally come out of pins 33, 32 & 29 of 
the microprocessor but these were 
absent. The other signals I was look- 
ing for were the blanking pulses on 
pin 31 and the horizontal sync pulses 
on pin 30. The latter were also miss- 
ing and are normally applied via 
Q1135 from pin 6 of the flyback trans- 
former. When I traced them with the 
CRO, the pulses stopped at Q1135 
and replacing this 2SC945 transistor 
restored the on-screen display. 


Two televideos 


I had two Panasonic TC-21SV10A 
Televideos (MX-3V chassis) in quick 
succession, with very similar faults. 
The first came from a school and, 
among other things, had suffered a 
cracked cabinet (apparently, it had 
fallen onto the floor). Both sets also 
had video tapes stuck inside them 
which couldn’t be ejected. 

The VCR chassis employs a K- 
mechanism and is tucked under the 
TV chassis and power supply. Invari- 
ably, by the time you get the chassis 
out, remove its covers, reconnect the 
four leads (E23, E24, E26 & E27) and 
switch on, the resultant jolting has 
freed the mechanism and the cassette 
ejects properly. And no matter how 
you try it, it is almost impossible to 
recreate the fault — unless of course, 
you send it back to the customer when 
it will do it immediately! 

Fortunately, I am pretty familiar 
with the K-mecha video deck and the 
most likely culprits are the loading 
motor and the mode select switch. 
The deck is removed by undoing four 
screws at the bottom and three at on 
top and then unplugging all the con- 
nectors. The loading motor frame can 
then be removed by undoing one screw 
and two clips, after which the motor 
can be unclipped from its support 
frame. 

The worm gear (DG0866) and the 
pulley bush VDP1434 (in particular) 
have to be replaced — the latter cracks 
and then slips on the motor shaft. 

The mode select switch (VSS0365) 
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a 
~THERE WAS INTERMITTENTLY 
NO PICTURE ON PLAYBACK & THERE 
WERE NO TAPE FUNCTIONS 


is held on by one screw and several 
clips. It is important to replace it with 
the mark on the mode switch and the 
notch in the frame or the arrows point- 
ing at SE (4.30), with the screw lo- 
cated at N (12.00). 

In this particular case, after doing 
all this and reassembling it, I found 
that there was intermittently no pic- 
ture on playback and there were no 
tape functions. When I removed it the 
second time, I eventually found a 7cm- 
long hairline fracture in the lower 
main board near IC2502. I repaired all 
the cracks in the board pattern and 
reassembled it again but I still wasn’t 
out of the woods as it was stuck in 
Timer Record Mode, with the orange 
LED on. 

Setting the clock fixed this problem 
but I also checked the TV and video 
by going into the service mode or mar- 
ket mode and self-check modes. To do 
this, you use the remote control to 
select MENU, FEATURES, OFF TIMER 
O and then set the time to either 30, 
60, 90 or AUTO minutes. 

You then simultaneously press RE- 
CALL on the remote and volume down 
on the set. There are four CHK settings 
to adjust all the controls. POWER OFF 


returns it to Normal Mode. 

The self-check function is enabled 
by simultaneously holding down the 
right arrow on the remote (in the 
TIMER menu) with the volume down 
button on the set. This brings up a 
screen with DATA for the TV and 
VIDEO which is compared with a list 
in the service manual to indicate faults. 
You then switch the POWER OFF to 
resume Normal Mode. 


Bizarre fault 


As mentioned, the second TC- 
21SV10M also came in with a tape 
that wouldn’t eject. Performing all the 
above fixed that except that it had a 
bizarre fault. Whenever there was a 
snowy picture, either in EE Tuner 
mode, or in video playback, the screen 
would go intensely white with a black 
horizontal line in the centre. 

Normally, the set is designed to dis- 
play a blue background screen if se- 
lected in the FEATURE menu but this 
wasn’t happening. Strangely, after go- 
ing through the Market Mode and self 
checking modes, the fault completely 
cleared itself. Just why it did this I 
don’t know as no fault was ever re- 
ported in any of the menu pages. SC 
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S WE ALL KNOW, the temp- 
Ane inside a car can rise 
dramatically during the sum- 
mer months, particularly if the car is 
left out in the midday sun. In fact, 
inside temperatures can quickly reach 
60°C or more. This is because a car 
makes a good glasshouse that collects 
and traps solar radiation. 
Because it can monitor both inside 
and outside temperatures, this ther- 
mometer will quickly show you how 
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much hotter it is inside the cabin than 
outside. And by temporarily position- 
ing the inside sensor near the air-con- 
ditioner vents, you can quickly check 
on the effectiveness of the air-condi- 
tioning. 

Conversely, during the winter 
months, our new thermometer will 
reveal how cold it is outside and just 
how effective the heater is in warm- 
ing the interior. Outside temperatures 
of 0°C and below can indicate possi- 


This easy-to-build 
thermometer can 
monitor temperatures 
both inside and 
outside your car. It’s 
particularly useful for 
checking just how 
well your car’s air 
conditioner is coping 
under the hot 
Australian sun. 


By JOHN CLARKE 


ble icy conditions on the road. 

But perhaps the main use of an in- 
car thermometer is to provide valu- 
able feedback when it comes to set- 
ting air-conditioning or heater con- 
trols. Generally, you will want to main- 
tain a constant temperature of about 
23°C with plenty of fresh air. Obvi- 
ously, a comfortable environment con- 
tributes greatly to road safety. A hot 
and stuffy cabin greatly increases 
driver irritation and can also lead to 
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drowsiness. Accidents due to drivers 
falling asleep at the wheel occur all 
too frequently. 


Main features 


Many aftermarket thermometers use 
liquid crystal displays (LCDs) but most 
of these are not suitable for automo- 
tive use. While the sensors may be 
rated to read temperatures up to say 
100°C, the LCD itself may not be rated 
for the high cabin temperatures 
reached in a car during summer. 

After a hot day, you can be left with 
a thermometer which just shows a 
black display and this effect isn’t re- 
versible. So don’t be tempted to use 
these thermometers in a car unless 
they are specifically rated for high 
ambient temperatures. 

Our design gets around this prob- 
lem by using LED displays. These are 
unaffected by high temperatures and 
give a better display at night. And by 
using LED displays, we’ve been able 
to design an instrument that matches 
the appearance of our previous car 
projects — ie, the Speed Alarm (Nov. 
99); the Digital Voltmeter (Feb. 2000); 
the Digital Tacho (April 2000); and 
the Fuel Mixture Display (Sept. 2000). 

Naturally, we’ve included an auto- 
matic dimming feature, so that the 
display brightness varies according to 
the ambient light. That way, the dis- 
plays are nice and bright for daytime 
viewing but are dimmed at night so 
that they don’t become too distract- 
ing. 

Our previous instruments were all 
based on a PIC16F84 microcontroller 
which kept the parts count (and the 
cost) down. That’s right, you’ve guess- 
ed it! —- our new Automotive Ther- 
mometer is also based on a PIC16F84 
microcontroller. 

It’s the bits that “hang off” the mi- 
crocontroller and the software embed- 
ded into it that makes each design 
perform its intended role. 

Our new Automotive Thermometer 
is also quite small and is very accurate 
because it uses precision sensors 
(LM335) to monitor the inside and 
outside temperatures. These sensors 
are typically accurate to within 1°C 
over the entire -40°C to 125°C temp- 
erature range. 

It’s also a easy to use, which is the 
way it should be for a car project. On 
power up, the display initially shows 
three dashes while the unit is making 
the temperature measurements. The 
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display then shows either the inside 
or outside temperature, depending on 
the last selection made. 

The single pushbutton switch on 
the front panel lets you toggle between 
the internal and external temperature 
readings. How do you know which is 
which? Simple — the righthand deci- 
mal point lights when the external 
temperature is being displayed. 


Calibration — it’s a snack 

A feature of the design is that the 
unit is self-calibrating. First, both sen- 
sors are cooled to 0°C in a solution, as 
described later. The unit is then 
switched on with the Display switch 
held down. When the switch is re- 
leased, the display will show “CAL” 
and the thermometer then automati- 
cally determines the calibration re- 
quired for each temperature sensor. 

That’s it — you don’t have to do 


@ Measures inside and outside 
; air temperatures 


@ -40°C to +125°C range 


@ Measurement accuracy better 
than 1°C 


@ Resolution of 1°C 
Easy calibration 
@ Display dimming 





anything else! 

Once calibration is complete, the 
display shows the current tempera- 
ture — ie, 0°C for both sensors. If the 
sensors are then removed from the 
0°C solution, the display then shows 
the individual temperatures measured 
by each sensor. 


Circuit details 


OK, let’s now take a look at the 
circuit — see Fig.1. It’s dominated by 
IC1 which is the PIC16F84 microcon- 
troller. It accepts inputs from the two 
temperature sensors (SENS1 & SENS2) 
via a signal conditioning circuit (IC2) 
and drives the 7-segment LED dis- 
plays (DISP1-DISP3). 

Most of the complexity of this cir- 
cuit is hidden inside the PIC micro- 
controller and its internal program. 
That’s the beauty of using a microcon- 
troller — we can easily do complicated 
things with a very low parts count. 

Temperature sensors SENS1 and 
SENS2 respectively monitor the inter- 
nal and external temperatures. These 
devices are each supplied with cur- 
rent from the nominal 12V supply via 
a 15kQ resistor. Assuming a supply of 
13.8V (normal in most cars), this gives 
about 700uA of current through each 
device at 25°C. 

As the temperature rises, the volt- 
age across the sensor rises in a linear 
fashion at 10mV/°C. However, the cur- 
rent through the sensors remains rea- 
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Fig.1 (left): the PIC microcontroller 
(IC1) processes the input signals from 
the temperature sensors and drives 
the 7-segment LED displays. Q6, IC2 
and REF1 work with IC1 to provide 
the A/D conversion, while LDR1 and 
Q5 automatically vary the display 
brightness, so that they don’t appear 
too bright at night. 


sonably constant. For example, at 
125°C, the nominal 3.98V across the 
sensor reduces the sensor current to 
650A, while at -40°C, the 2.33V across 
the sensor increases the current to 
760nA. 

So the current through the sensors 
varies by just 110uA over a 165°C 
temperature range. This effectively 
prevents any change in sensor voltage 
(and thus false readings) due to cur- 
rent changes. 

Also, the self-heating of the sensors 
due to power dissipation is as low as 
practicable but this effect does con- 
tribute to inaccuracies in the tempera- 
ture reading. However, to a large ex- 
tent, the self-heating effect is cancelled 
out when the thermometer unit is cali- 
brated. 

IC1’s RA1 output is used to select 
between the two sensors. It works like 
this: when RA1 is high, pin 5 of CMOS 
switch IC3a is pulled high and so IC3a 
is closed. Asa result, the voltage across 
SENS1 is fed through to pin 3 of IC3a 
and applied to pin 2 (inverting) of op 
amp IC2 via a 10kQ resistor. 

At the same time, CMOS switch 
IC3c also closes and this pulls pin 13 
of IC3b to ground. This means that 
IC3b is open and so SENS2 is effec- 
tively out of circuit. 

Conversely, SENS2 is selected by 
taking RA1 low. When that happens, 
1C3a & IC3c both open and pin 13 of 
IC3b is pulled high via a 10kQ resistor 
connected to the +5V rail. This closes 
IC3b and so the voltage across SENS2 
is now applied to pin 2 of IC2 via the 
10kQ resistor. 

So when RA1 is high, SENS1 is 
selected and when RA1 is low, SENS2 
is selected. The 10kQ resistor and 
.01pF capacitor on pin 2 of IC2 filter 
out any glitches due to the operation 
of the CMOS switches. 


A/D converter 


Op amp IC2 works in conjunction 
with the RAO output of IC1 to form an 
A/D (analog-to-digital) converter. This 
converts the analog voltage applied to 
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lisplay PC board, code 
05110011, 79 x 50mm 
1 processor PC board, code’ 
05110012, 79 x 50mm 
1 front panel label, 80 x 53mm 
1 plastic case utility case, 83 x 
54 x 30mm 
1 red Perspex or acrylic sheet, 
18 x 46mm 
1 4MHz parallel resonant crystal 
(X1) 
1 LDR (light resistance <1kQ, dark 
resistance >1MQ) (LDR1) 
4 PC stakes 
1 100kQ horizontal trimpot (VR1) 
1 10kQ horizontal trimpot (VR2) 
1 5mm x 20mm piece of 0.5mm 
brass or 1mm aluminium for 
heatsink 
2 7-way pin head launchers 
1 2-way pin head launcher 
1 3-way pin head launcher 
2 DIP-14 low-cost IC sockets 
with wiper contacts (cut for 2 x 
7-way single in line socket, 1 
x 2-way single in line socket 
and 1 x 3-way SIL socket) 
1 PC-mount click action push-on 
switch (S1) 
1 9mm tapped brass spacer 
1 6mm untapped spacer 
2 6mm tapped spacers 
2 M3 x 6mm countersunk screws 
or Nylon cheesehead 
2 M3 plastic washers 1mm thick 
or 1 M3 plastic washer 2mm 
thick 
2 M3 x 15mm brass screws 
1 2m length of red automotive 
wire 
1 2m length of green automotive 
wire 
1 4m length of shielded cable 
- 1500mm length of 0.8mm tinned 


copper wire 


pin 2 of IC2 into an 11-bit digital value 
which is then used to drive the LED 
displays. Let’s see how this works. 
IC2 is an LM627 precision op amp 
and is wired here as a comparator. 
This device has the very low input 
offset and input current specifications 
necessary to obtain the 2.44mV reso- 
lution required for an 11-bit A/D con- 
verter. By contrast, standard op amps 
with 10mV offset voltages cannot be 
used here because they would intro- 


Semiconductors 
1 PIC16F84P microprocessor _ 
programmed with TEMP.HEX — 
program (IC1) 

1 LM627N op amp (IC2) 

1 4066 quad CMOS switch 
(IC3) 

1 7805 1A 3-terminal regulator 
(REG1) 

2 LM335Z temperature sensors 
(SENS1,SENS2) 

1 LM336Z-5 5V reference 
(REF1) (Altronics Z 0558) 

3 BC328 PNP transistors (Q1- 
Q3) 

1 BC548 NPN transistor (Q4) 

1 BC338 NPN transistors (Q6) 

1 BD139 NPN transistor (Q5) 

3 HDSP5301, BS-A536RW 
common anode 7-segment 
LED displays (DISP1-DISP3) 

1 16V 1W zener.diode (ZD1) 

1 3.3V 1W zener diode (ZD2) 

6 1N914, 1N4148 diodes 
(D1-D6) 





Capacitors 

1 47uF16VW PC electrolytic 
1 22uF 35VW PC electrolytic 
2 10uF 16VW PC electrolytic 
1 0.1u.F MKT polyester 

1 .01uF MKT polyester 

2 18pF ceramic 


Resistors (0.25W 1%) 

1 270kQ 11kQ 

2 15kQ 3 6800 

4 10kQ 1 470Q 

3 4.7kQ 8 1500 

4 3.3kQ 1100 1W 
Miscellaneous 
Automotive connectors, 


heatshrink tubing or 5mm ID 
metal tubing, cable ties, etc. 


duce significant errors during conver- 
sion. 

In operation, the A/D converter re- 
lies on IC1 to ensure that the voltage 
applied to pin 3 of IC2 matches the 
sensor voltage applied to pin 2. It does 
this by producing a pulse width modu- 
lated signal (PWM) at its RAO output 
which is then stabilised and filtered 
to produce a steady voltage. 

For example, if the RAO output has 
a 50% duty cycle, the filtered voltage 
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NOTES: 


* ALL PIN HEADERS MOUNTED ON SOLDER SIDE OF PC BOARD 
* ALL ELECTROLYTIC CAPS MOUNTED HORIZONTALLY 

*3-WAY SOCKET MOUNTED AT 90° TO PC BOARD 

®SOLDER X1 BODY TO PAD WITH WIRE 


Fig.2: here are the assembly details for the two PC boards. Take 
care to ensure that you don’t get the transistors mixed up. 


will be 50% of the peak square-wave 
voltage. The accuracy depends on the 
precision of the PWM signal (set by a 
timer based on a crystal oscillator) 
and on the peak voltage remaining 
constant with temperature. 

An LM336Z-5 3-terminal reference 
(REF 1) is used to set the peak voltage 
to this required precision. This device 
is supplied with current from the +12V 
rail via a 4.7kQ resistor and is ad- 
justed using trimpot VR2 to produce a 
fixed 5V output. Diodes D3-D6 are 
wired in series with VR1 (two on ei- 
ther side) and provide temperature 
compensation for this adjustment. 

As shown on Fig.1, RAO drives the 
base of transistor Q6. Each time RAO 
goes high, Q6 turns and so the voltage 
across REF1 drops to a few millivolts. 
Conversely, when RAO goes low, Q6 is 
off and so the REF1 voltage (+5V) is 
present on Q6’s collector. 

As a result, a PWM signal appears 
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at Q6’s collector which has a precise 
+5V amplitude. This PWM signal is 
filtered using a 10kQ resistor and a 
22uF capacitor to produce a steady 
DC voltage which is applied to pin 3 
of IC2. 

In greater detail, the PWM signal 
from RAO has a fixed frequency of 
1960Hz but operates with a duty cycle 
ranging from about 40% (ie, high for 
40% of the time) to 80%. If the duty 
cycle is 50%, then the filtered voltage 
on pin 3 of IC2 is 50% of 5V, or 2.5V. 
Other voltages are obtained by using 
different duty cycles. 

The A/D conversion process uses a 


Table 1: Capacitor Codes 


Lj Value JECCode ElACode 
Lj} O1.pF 100n 104 
la Oe 10n 103 
LJ}  18pF 18p 18 





“successive approximation” tech- 
nique. This all takes place inside the 
PIC microcontroller, with the duty 
cycle for each successive approxima- 
tion controlled by the software. 

Following the conversion, the bi- 
nary number is stored in an 11-bit 
register in IC1 and this must be con- 
verted to a decimal value before it can 
be shown on the 3-digit LED display. 
Once again, this takes place inside the 
PIC microcontroller. 

Note that the A/D conversion of the 
temperature sensor outputs is done 
on a continuous basis — ie, SENS1 is 
measured, then SENS2 is measured 
and then the process is repeated. The 
actual conversion time is a fairly slow, 
taking around seven seconds, but since 
the sensors are also slow responding, 
a fast conversion isn’t important. 

The only time it does become no- 
ticeable is at power up, since the dis- 
play will show dashes until the first 
conversion is completed. That’s hardly 
a problem. 

To digress briefly, note that IC2 is 
powered from a 12V supply which 
means that its output can switch higher 
than the 5V supply to IC1. For this 
reason, pin 6 of IC2 drives RBO of IC1 
via a 3.3kQ current limiting resistor to 
prevent damage to the internal pro- 
tection diodes on pin 6 of IC1. 

These internal protection diodes 
clamp the signal input to RBO to a 
maximum of 5.6V. 


Driving the displays 

The 7-segment display data from 
IC1 appears at outputs RB1-RB7. These 
directly drive the display segments 
via 150Q current-limiting resistors, 
while the RA2 & RA3 outputs drive 
the individual displays in multiplex 
fashion via switching transistors Q1- 
Q4. 

As shown, the corresponding dis- 
play segments are all tied together, 
while the common anode terminals 
are driven by the switching transis- 
tors. In this case, the RA2 & RA3 out- 
puts drive transistors Ql & Q2 di- 
rectly via 680Q base resistors to con- 
trol displays DISP1 & DISP2. 

What happens is that IC1 switches 
its RA2 & RA3 lines low in sequence 
to control the switching transistors. 
For example, when RA2 goes low, tran- 
sistor Q1 turns on and applies power 
to the common anode connection of 
DISP1. Any low outputs on RB1-RB7 
will thus light the corresponding seg- 
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ments of that display. 

After this display has been lit for a 
short time, RA2 is switched high and 
DISP1 turns off. The 7-segment dis- 
play data on RB1-RB7 is then updated, 
after which RA3 is switched low to 
drive Q2 and display DISP2. RA3 is 
then switched high a short time later 
to turn DISP2 off and give DISP3 its 
turn. 

Display DISP3 is driven whenever 
RA2 and RA3 are both high at the 
same time. It works like this: if RA2 
and RA3 are both high, diode D1 is 
reverse biased and so Q4 turns on due 
to base current flowing through the 
associated 1kQ resistor and zener di- 
ode ZD2. Q4 in turn drives Q3 via a 
680Q base resistor and so Q3 applies 
power to DISP3. 

DISP3 is subsequently AN ¢ 
switched off when either He a 
RA2 or RA3 goes low. : € 
For example, if RA2 aeree | S:: 
goes low, there is no base 
drive to Q4 and so both 
Q4 and Q3 are off (note: 
when Q4 turns off, the 470Q 
resistor pulls the base of Q3 
high). 

On the other hand, if RA3 goes low, 
D1 becomes forward biased and pulls 
ZD2’s cathode low. This turns Q4 off 
and so Q3 also turns off, as before. 

The 3.3kQ resistor on Q4’s base is 
there to ensure it turns fully off. If this 
were not done, DISP3 would show a 
faint replica of the lit segments on as, sua Se Gs an 
DISP2,0 EE eee 





= ee em 








ee ee 


Display dimming 

Light dependent resistor LDR1, tran- The display board (top) carries the three 7-segment LED displays and the LDR. 
sistor Q5 and trimpot VR1 control the __ It plugs directly into the header sockets on the microcontroller board (above), 
display dimming. In bright light thus eliminating messy external wiring connections between the two. 


LDR1’s resistance is low and thus Q5’s 


base voltage is pulled high and is This means that its emitter will be at In low light conditions, the LDR 
clamped via D2 to about 5.6V. +5V and so the LED displays will op- resistance increases so that it now 
Q5 is wired as an emitter follower. _ erate at full brightness. forms a voltage divider with VR1. This 





Table 2:Resistor Colour Codes 
Value - 4-Band Code (1%) 5-Band Code (1%) 


Ly No. 

Lj 1 270kQ red violet yellow brown red violet black orange brown 
iy 2 15kQ brown green orange brown brown green black red brown 
LJ 4 10kQ brown black orange brown brown black black red brown 
Cy 3 »4.7kQ yellow violet red brown yellow violet black brown brown 
LJ 1 3.3kQ orange orange red brown orange orange black brown brown 
Ly 1 1kQ brown black red brown brown black black brown brown 
LJ o. 6800 blue grey brown brown blue grey black black brown 

LJ 1 4702 yellow violet brown brown yellow violet black black brown 
LJ 8 150Q brown green brown brown brown green black black brown 
LJ 1 10Q brown black black brown brown black black gold brown 
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SPACER 


6mm TAPPED SPACERS 


™ M3 x 6mm CSK STEEL 
OR NYLON SCREWS 





DISPLAY 

=) PC BOARD 
PROCESSOR 

~~ PC BOARD 


REAR OF 
CASE 


<— 


SHY a 


Fig.3: this diagram shows how the two boards are stacked 
together and secured using screws, nuts and brass spacers. 
Notice that the righthand spacer is 9mm long, while the 


lefthand one is just 6mm long. 


COVER WITH HEATSHRINK TUBING 


OR 5mm |.D. METAL TUBING (SEE TEXT) 


COVER WITH 
HEATSHRINK TUBING PIN 


INTERNAL TEMP SENSOR (SENS1) WIRING 


COVER WITH HEATSHRINK TUBING 


OR 5mm |.D. METAL TUBING (SEE TEXT) 


SHIELDED 
CABLE 


EXTERNAL TEMP SENSOR (SENS2) WIRING 
Fig.4: here’s how to wire up the two temperature sensors. 
Note that the internal sensor plugs into a matching 3-way 
header socket on the microcontroller board. 


lowers the base voltage applied to Q5, 
which reduces the voltage on it emit- 
ter (and hence the supply to the dis- 
plays) accordingly. As a result, the 
displays operate with reduced bright- 
ness. 

VR1 is used to set the minimum 
display brightness. 


Display switch 

The display switch S1 performs two 
functions: (1) it toggles the readings 
between the internal and external sen- 
sors; and (2) it’s used to initiate the 
calibration procedure (by holding it 
down during power-up). 

This switch is connected directly to 
the RA4 pin of IC1. This input is nor- 
mally held high by a 10kQ resistor but 
is pulled low each time S11 is pressed. 
This is detected by IC1 and processed 
by the software accordingly. 

The RA4 pin also acts as an output 
which drives the righthand decimal 
point for DISP1 when the external 
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temperature is being displayed. In 
practice, if this decimal point is to be 
lit, it is only necessary for the RA4 
line to be low when DISP1 is selected. 
If either the DISP2 and DISP3 dis- 
plays are lit, RA4 is free to monitor 
S1. 

This is all done under software con- 
trol, with the decimal point in DISP1 
only turning on when SENS2 (the ex- 
ternal sensor) is selected. 

The display is also blanked while 
the display switch is pressed, so that 
the decimal point does not light due 
to the low on RA4. This blanking is 
achieved by setting all the RB1-RB7 
outputs high on the display and by 
ensuring that RA1 remains high so 
that Q1 remains off. 


Clock signals 


Clock signals for IC1 are provided 
by an internal oscillator which oper- 
ates in conjunction with 4MHz crys- 
tal X1 and two 18pF capacitors. The 


two capacitors are there to provide 
the correct loading for the crystal, to 
ensure that the oscillator starts reli- 
ably. 

The crystal frequency is divided 
down internally to produce separate 
clock signals for the microcontroller 
operation and for display multiplex- 
ing. 


Power 


Power for the circuit is derived from 
the vehicle’s battery via the ignition 
switch. A 10Q 1W resistor and 22yF 
capacitor decouple this 12V supply, 
while zener diode ZD1 provides tran- 
sient protection — ie, it limits any spike 
voltage to 16V — and also provides 
reverse polarity protection. 

The decoupled supply rail is then 
fed to REG1 which provides a regu- 
lated +5V output and this in turn is 
decoupled using 47uF and 0.1pF ca- 
pacitors. 

The +5V rail is used to power IC1 & 
IC3, while the decoupled 12V rail sup- 
plies the rest of the circuitry, includ- 
ing IC2 the sensors and the displays. 


Construction 


You don’t have to understand how 
the software works or do any pro- 
gramming to build this project. In- 
stead, it’s all programmed into the PIC 
chip. You just buy the preprogrammed 
chip and “plug” it in and it all works. 

All the parts for the Automotive 
Thermometer are mounted on two 
PC boards: a display board coded 
05110011 and a processor board coded 
05110012. Both boards measure 79 x 
50mm and are stacked together using 
pin headers and cut-down IC sockets. 

These pin headers and modified IC 
sockets make all the necessary con- 
nections between the two PC boards. 
The only wiring you have to run in- 
volves the external power supply con- 
nections and the sensor leads. 

Fig.2 shows the assembly details 


‘for the two PC boards. As usual, check 


your PC boards for defects and 
undrilled holes before installing any 
of the parts. In addition, the corners of 
each board must be shaped as shown 
in Fig.2; so that they clear the mount- 
ing pillars in the case. 

You can start the assembly by build- 
ing the processor board. Install the 
wire links first, then install the resis- 
tors using Table 2 as a guide to the 
colour codes. It’s also a good idea to 
measure each resistor using a digital 
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multimeter, as some of the colours 
can be difficult to read. 

Note that the seven 150Q resistors 
at top right are mounted end-on, as 
are the two 4.7kQ resistors and the 
3.3kQ resistor. 

The horizontal trimpot (VR2) can 
be installed next, followed by a socket 
to accept IC1 (don’t install the IC yet). 
This done, install IC2 & IC3, taking 
care to ensure that both are correctly 
oriented. 

Next, install zener diodes ZD1 & 
ZD2, diodes D1-D6, transistor Q6 and 
the voltage reference (REF1). Regula- 
tor REG1 can then go in. This is in- 
stalled with its metal tab flat against 
the PC board and its leads bent at 
rightangles to pass through their re- 
spective mounting holes. Make sure 
that the hole in the metal tab lines up 
correctly with its matching hole on 
the PC board. 

The capacitors can now all be in- 
stalled as shown, making sure that the 
electrolytics are mounted with the 
correct polarity. Note that the electro- 
lytics must all be mounted with their 
leads bent at right angles, so that they 
lie parallel with the PC board (see 
photo). In particular, note that two of 
these capacitors lie over the regula- 
tor’s leads. 

Crystal X1 also mounts horizontally 
on the PC board. It is secured by sol- 
dering a short length of tinned copper 
wire between its metal case and a PC 
pad immediately to the right of D6. 

Finally, you can complete the proc- 
essor board assembly by fitting PC 
stakes to the external wiring points 
and installing the in-line sockets. 
These in-line sockets are cut down 
from 14-pin IC sockets using either a 
sharp knife or a fine-toothed hacksaw. 
You will need to cut down two 7-way 
sockets, a 3-way socket and a 2-way 
socket. 

Clean up the rough edges with a file 
before installing them on the PC board. 


Note that the 3-way strip mounts - 


sideways in the SENS1 position, 
which means that you have to bend its 
leads at right angles before installing 
it on the board. A dob of superglue 
can be used to hold it in place. 


Display board assembly 


Now for the display board assem- 
bly. Install the six wire links and the 
resistors first, then install the three 7- 
segment LED displays. This done, in- 
stall the PC stakes, transistors, diodes 
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Fig.5: here are the full-size etching patterns for the two PC boards 


(top) and the front panel artwork. 


and trimpot VR1. Take care with the 
transistors: Q1-Q3 are all BC328s, Q4 
is a BC548 and Q6 is a BC338. 
Transistor Q5 mounts with its leads 
bent over so that its metal side faces 
upwards — see photo. It must be fitted 
with a small heatsink to assist in its 
cooling. We used a piece of 5 x 20mm 
brass bent over in the middle to form a 
spring-loaded clip. This was then slid 
over the body of the transistor. 
Switch S1 can now be installed, 
making sure that the flat side is ori- 
ented as shown. This done, install the 
electrolytic capacitor and the LDR. 





The LDR should be mounted so that 
its top face is about 3mm above the 
displays. Make sure that its leads do 
not short against Q5’s clip-on heat- 
sink. 

Finally, complete the display board 
assembly by fitting the pin headers. 
These are installed from the copper 
side of the board with their leads just 
protruding above the top surface. You 
will need a fine-tipped soldering iron 
to solder them to the copper pads on 
the PC board. It will also be necessary 
to slide the plastic spacers along the 
leads to allow room for soldering, af- 


OCTOBER 2001 65 








BLD A tm 


heave orang phan, ~~ 
ba - 


= 4 


B5584 ahida Ghiad 


the display board as shown here. 





= 


» 4 


Mount the pin headers on the hack of js 








This photo show how the two boards are married together, with the pin headers 
on the display board plugging directly into the sockets on the microcontroller 


board - see Fig.3. 


ter which the spacers can be pushed 
back down again. 


Final assembly 


Work can now begin on the plastic 
case. First, remove the integral side 
pillars with a sharp chisel and slide 
the processor PC board in place. Check 
that it doesn’t foul the corner pillars. 

Next, drill the two mounting holes 
in the base of the case for the PC board 
— one aligned with the metal tab hole 
of the regulator and the other to the 
above left of IC3. These holes should 
be countersunk on the outside of the 
case to suit the screws. 

A hole is also required in one side 
of the case directly opposite the SENS1 
socket. This hole is drilled 9mm up 
from the base of the case. You will 
also have to drill holes in the base of 
the case for the two power leads and 
the SENS2 lead (these should 
be drilled opposite their respective 
mounting points). 
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The display board can now be 
plugged into the processor board and 
the assembly secured as shown in 
Fig.3. Be sure to use a plastic washer 
in the location shown. Once it’s all 
together, check that none of the leads 
on the display PC board interfere with 
any of the parts on the processor PC 
board. Some of the pigtails on the 
display PC board may have to be 
trimmed to avoid this. 

The front panel artwork can now be 
used as a template for marking out 
and drilling the front panel. You will 
need to drill holes to make the display 
cutout, plus holes for the pushbutton 
switch and the LDR. 

The main display cutout is made by 
first drilling a series of small holes 
around the inside perimeter, then 
knocking out the centre piece and fil- 
ing the job to a smooth finish. Make 
the cutout so that the red Perspex (or 
acrylic) window is a tight fit. 

A few spots of superglue along the 


inside edges can be used to make sure 
the window stays in place. 


Testing 


It is best to check the power supply 
before installing the microcontroller 
(IC1) in its socket. 

To do this, unplug the display board 
and connect automotive cable to the 
+12V and GND inputs. Apply power 
and use a multimeter to check that 
there is +5V on pins 4 & 14 of IC1’s 
socket, using the metal tab of REG1 for 
the negative (ground) connection. 

If this is OK, connect the positive 
lead of the multimeter to the collector 
of Q6 (or the anode of D3) and adjust 
VR2 for a reading of 5V. This sets 
REF1 correctly so that it will deliver 
5V when Q6 is off and have minimal 
drift with temperature. 

Once this has been done, discon- 
nect the power and install IC1, mak- 
ing sure it is oriented correctly. Now 
plug the display board back in and 
reapply power — the display should 
light and should show three dashes 
(---) for about six seconds. It should 
then show the current (uncalibrated) 
temperature. 

You can test the dimming feature 
by holding your finger over the LDR. 
Adjust VR1 until the display dims to 
the correct level. The final adjustment 
will have to be done when it’s dark, so 
that you can correctly set the mini- 
mum brightness level. 


Sensors 


SENS1 is used to measure the in- 
cabin temperature but this sensor is 
actually mounted outside the case. 
This is necessary because the tem- 
perature inside the case will be higher 
than the ambient air temperature. 

Fig.4 shows the wiring arrange- 
ments for both the internal and exter- 
nal sensors. As shown, SENS1 is at- 
tached to the thermometer box using a 
3-way pin header and a length of 
shielded cable. This plug must be in- 
serted with the correct polarity so it’s 
a good idea to mark the polarity witha 
marking pen or dab of paint. 

The external sensor is connected to 
a length of single-core shielded cable 
and the wires directly soldered to the 
PC board. Both sensors should be 
coated with a smear of silicone seal- 
ant (neutral cure; eg, Selley’s Roof & 
Gutter Sealant) and either covered 
with heatshrink tubing or a short 
length of 5mm-diameter metal tubing. 
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We cut up a discarded car radio tel- 
escopic antenna to obtain the requi- 
site diameter metal tubing. 

Note that the circuit is designed to 
operate with both sensors connected. 
If one is disconnected or connected 
with reverse polarity, the display will 
show strange values. 

If the thermometer is to be operated 
with only one sensor, it will be neces- 
sary to connect the two positive (+) 
input terminals for each sensor to- 
gether on the PC board using a short 
length of hookup wire. In addition, 
one of the 15kQ resistors supplying 
the sensor current should be removed 
from the circuit. 

Alternatively, you can simply short 
out the terminal inputs for that par- 
ticular sensor. 


Calibration 


All that remains now is the calibra- 
tion. The first step is to cool the two 
sensors to 0°C. This is done using a 
mixture of fresh water and ice (made 
from fresh water). Add the ice to a 
bow] of fresh water and stir this con- 
tinuously until the ice appears to have 
stopped melting. If you run out of ice 
in the solution, place some more into 
the water and continue stirring. 

When you have a mixture of both 
ice and water and the ice has stopped 
melting, the water temperature is at 
occ. 

The internal and external thermo- 
meter sensors can now be immersed 
in the mixture and allowed to sit there 
for at least a minute while the water is 
stirred. Now switch the thermometer 
off for a few seconds and switch it on 
again while holding the Display switch 
down. Release the switch and the dis- 
play will show “CAL” to indicate that 
it is measuring the output voltage from 
each sensor. 

When the calibration is complete, 
the display will show 0°C. Press the 
Display switch to check that the sec- 
ond sensor has been calibrated. It 
should show either “CAL”, indicating 
that it is still being calibrated, or 0°C if 
the calibration has been completed. 

Note that depending on the particu- 
lar calibration number, the reading 
could jump to show -1°C on occa- 
sions. This is because the internal cal- 
culation to convert to °C does not 
consider results after the decimal 
point. This does not mean that the 
calibration has not been successful 
and nor does it alter the accuracy of 
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The output from the LM335 tem- 
perature sensor is linear from 
-273.15°C to 125°C, with a slope 
that is typically 10mV/°C. 

At 0°C, the output voltage is typi- 
cally 10mV x 273.15 or 2.73V. How- 
ever, the slope variation can range 
from 9.8mV/°C to 10.2mV/°C so we 
need some way of correcting for this 
variation. 

Normally, these sensors are used 
with a trimpot connected to their 
adjust terminal, to allow the sensor 
slope to be adjusted to exactly 10mV/ 
°C. In this case, however, we don’t 
adjust the slope of the sensor but 
instead carry out a calculation to 
derive the temperature reading. 

We can calculate the tempera- 
ture from a given sensor if we know 
its slope characteristic. Looking at 
the output curve, shows that the 
output is OV at the -273.15°C point. 
This temperature is often termed 
“absolute zero” since it is the coldest 
temperature possible. This tempera- 
ture is also called OK, where “kK” 
denotes the Kelvin temperature 
scale (note that this is not called 
degrees K but simply K or Kelvin). 

At 0°C, the output can range from 
2.67V to 2.79V, depending on the 
sensor output slope characteristic. 
A simple formula allows us to derive 
the measured temperature from the 
voltage output of the sensor if we 
know the output voltage at a particu- 
lar known temperature. 








temperature readings. However, if the 
readings appear to remain fixed at - 
1°C while the sensors are in the ice 
water, it means that the sensors were 
not given sufficient time to cool to 0°C 
before calibration took place and so it 
will be necessary to repeat the proce- 
dure. 

Note too that the calibration proce- 
dure must be done again if one of the 
sensors is replaced. 


Installation 


Be sure to use automotive cable and 
connectors to connect the unit to the 
ignition switch wiring and to the chas- 
sis. The +12V supply is derived via 
the ignition switch and a suitable con- 


The LM335 Temperature Sensor: How It Works 











In our case, we use 0°C as the 
known temperature and the formula 
becomes: Temperature = (273.15 x 
Vout/Vout @ 0°C) -273.15. Once we 
determine the output voltage for the 
sensor at 0°C, we can then calcu- 
late the temperature for any other 
output voltage. For our calculations, 
we ignore the value after the deci- 
mal point since it has negligible ef- 
fect on the result. 

The analog output from the tem- 
perature sensor is converted into a 
digital word using an 11-bit A/D con- 
verter. This provides a value rang- 
ing from 0-2048 for a 0-5V analog 
input. The sensor output typically 
ranges from 2.33V - 3.98V for tem- 
perature readings from -40°C to 
+125°C. 

During the calibration procedure, 
the A/D converter measures the sen- 
sor output and stores this value as 
the value to use for Vout @ 0°C. It 
does this for both sensors, with sepa- 
rate storage for each. The default 
setting before calibration is 2.73V at 
0°C. This corresponds to an A/D 
value of 2048 x 2.73/5V or 1118. 

Once the calibration number has 
been measured for each sensor, the 
values are stored and then the ther- 
mometer runs in its normal mode. In 
operation, the temperature sensor 
output voltages are converted to dig- 
ital values and the calculation made 
to derive the temperature. This value 
is then shown on the LED display. 























nection can usually be made at the 
fusebox. The ground connection can 
be made by connecting a lead to the 
chassis via a solder eyelet and a self- 
tapping screw. 

The external sensor can be installed 
in any convenient location outside 
the vehicle and behind the front bump- 
er bar is a good place. This affords a 
reasonable degree of protection and 
keeps it away from engine heat. 

The internal sensor should be fitted 
in a location which is unaffected by 
direct sunlight and also away from 
any air vents. It’s up to you where you 
fit it - under the glovebox or some- 
where else under the dashboard is as 
good a location as any. sc 
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The adapter can program virtually any Atmel 
microcontroller in-circuit. It’s shown here 
ready to program the microcontroller in the 

“TR Remote Receiver & Display” unit described _ 
last month. 


In-System Programming 
Adapter for Atmel 


AVR Microcontrollers 


If you’re interested in experimenting with 
microcontrollers but aren’t keen on 
spending big dollars on a “starter” kit, then 
this project is just what you’ve been looking 
for. Together with a Windows-based PC and 
some free software, it will allow you to 
program most Atmel AVR microcontrollers 


right in-circuit! 


By PETER SMITH 


Receiver & Display” described last 
month, this project will allow you 

to program the microcontroller chip 
yourself. In fact, that’s why we devel- 
oped this simple circuit but it can also 
be used for programming almost any 
Atmel AVR microcontroller in-circuit. 
Basically, the device is a simple 


[: YOU BUILT the “IR Remote 
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adapter that sits between the parallel 
port of your PC and the device to be 
programmed. 


It’s alive! 

If you’re new to microcontrollers, 
you're probably wondering what all 
the fuss is about. Why do they need to 
be “programmed”? 


Microcontrollers are essentially 
microcomputers with built-in program 
memory, as well as other useful inter- 
face logic. When you buy one of these 
little devices from your local elec- 
tronics outlet, its memory is blank. 
That is to say, it has no instructions 
“telling” it what to do. 

Before it can be used in project “X”, 
its memory must be programmed be- 
fore it will perform as the project de- 
signer intended. 

So grab your blank micro and let’s 
head off to the lab for a memory im- 
plant... 


In days of old... 


Once upon a time, end-user-pro- 
grammable microcontroller memory 
was EPROM-based. Like the tradi- 
tional UV-erasable EPROM memory 
most readers would be familiar with, 
it’s programmed in a parallel fashion 
(one byte at a time) using high volt- 
ages. 
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But that’s all in the past. Flash 
memory technology now allows fast 
electrical erasing and programming at 
normal chip supply voltage levels. 
Add to that a “smart” serial interface 
and programming the current crop of 
microcontrollers becomes an almost 
trivial task. 


Atmel’s Solution 


Atmel microcontrollers incorporate 
a serial programming interface (SPI) 
that is designed specifically for in- 
system programming (ISP). Three I/O 
port pins do double-duty as control 
and data pins for the SPI. These are 
the serial input (MOSJ),, serial output 
(MISO), and serial clock (SCK) pins. 

Programming is achieved by hold- 
ing the reset (RST) pin low continu- 
ously from power-on, then sending 
the appropriate commands and data 
to the serial input (MOSJ) pin. Memory 
contents can be read out via the serial 
output (MISO) pin, which also pro- 
vides status information. Data is 
shifted in and out of the SPI under 
control of the serial clock (SCK) pin. 


Connecting to the interface 


In order to program one of these 
micros, we need to connect some kind 
of programming adapter to the SPI 
pins. On the AT90S2313 microcon- 
troller (as used in our IR Remote Re- 
ceiver & Display project), the SPI sig- 
nals appear on the same pins as the 
upper Port B input/output (I/O) sig- 
nals — PB5, PB6 & PB7. These pins 
behave like any other port pins during 
normal operation but take on the SPI 
functions when programming mode 
is entered. 

In a typical design, external (user) 
circuits will be connected to some or 
all of the port pins. How do we pre- 
vent the obvious conflict that will oc- 
cur between the user circuits and the 


TOP (PIN 
view 
Fig.3: the pinouts recommended by 
Atmel for the serial programming 


interface. The header is of the 
standard 10-pin dual row variety. 
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TO USER 
CIRCUITS 


RESET 
CIRCUIT 


Fig.1: building in support for in-system programming in your designs 
is not difficult. In many cases, all that’s required are three additional 


resistors, as shown here. 


RESET 
CIRCUIT 


TO USER 
CIRCUITS 


Fig.2: designs that need more drive from the micro’s port pins may need a 
means of switching between the user circuits and programming interface. 
Here we show how this can be achieved using an analog multiplexer - an 


idea suggested by Atmel. 


SPI signals? One possible solution is 
to build in isolation resistors, as shown 
in the simplified circuit of Fig.1. This 
works well if the I/O pins are used for 
inputs only, or if used for outputs, 
only need to sink.or source a few mA 
of current. A universal solution is 





shown in Fig.2, where the user cir- 
cuits are isolated with an analog mul- 


_ tiplexer when in programming mode 


(RST signal low). 

Of course, the simplest solution of 
all would be to incorporate jumpers 
or DIP switches in the design so that 


Fig.4: a block diagram of the complete programming system. Power 
for the adapter is supplied from the target board. 
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AVR ISP ADAPTER 


Fig.5: the circuit uses a single 74HC244 octal buffer (IC1a & IC1b) plus a handful 
of resistors. This provides signal conditioning and protects the microcontroller 
to be programmed and the PC’s parallel port. 


the user circuits can be completely 
disconnected from the port pins when 
the programming adapter is con- 
nected. Trouble is, it’s a real pain hav- 
ing to continually install and remove 
jumpers each time you want to pro- 
gram and test your code (and for me, 
that’s lots ‘a’ times!). 

You might have noticed that we 
haven’t provided any isolation at all 
in our IR Remote Receiver and Dis- 
play project. Careful port pin assign- 
ments and a little hocus-pocus in the 





ig No. Value 

8 4 100kQ 
QO 7 10kQ 
| 1 4702 
Q 7 2200 
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microcontroller’s code allowed us to 
keep the parts count low. 

To provide a connection point for 
the programming adapter, the SPI sig- 
nals are routed to a standard 10-pin 
dual row header, with pinouts as de- 
fined by Atmel (see Fig.3). The header 
also provides power to the program- 
ming adapter. 


Atmel’s programming adapter 


As luck would have it, Atmel has 
designed a simple programming 


Table 1: Resistor Colour Codes 


4-Band Code (1%) 

brown black yellow brown 

brown black orange brown 
yellow violet brown brown 

red red brown brown 


adapter (they call it a “dongle”) that 
plugs into the parallel port of your PC. 
In conjunction with Windows-based 
software, it allows programming of 
both the data (EEPROM) and program 
(FLASH) memory in most of their 
microcontrollers (see Fig.4). 

Atmel supply the programming 
dongle with some of their microcon- 
troller development kits. We know you 
probably don’t want to buy the whole 
kit (!), so we’ve designed an equiva- 
lent adapter based on information 
freely available on the Internet. 


Our programming adapter 


Referring to the circuit diagram in 
Fig.5, you can see that all that is re- 
quired is a buffer (IC1) and a handful 
of resistors to provide some signal 
conditioning and circuit protection. 
In fact, we’ve seen some circuits pub- 
lished that connect the parallel port 
lines directly to the microcontroller’s 
SPI pins. We don’t recommend that 
approach at all, as damage to your 
computer, or more likely your micro- 
controller, is entirely possible. 

IC1 incorporates two quad tristate 
buffers, with their outputs enabled 
under software control by logic “low” 
signals on pins 1 and 19. As you can 
see, some outputs have been parallel- 
led to increase drive capability. This 
is especially important for the reset 
(RST) line, which may have a strong 
pull-up to +5V on the target board. 

Fuse F1 and diode D1 provide basic 
reverse-polarity protection. The idea 
here is that the diode shorts the +5V 
supply to ground and blows the fuse if 
you should inadvertently reverse the 
power connection to the board. 

Note that reversing the ISP cable 
won’t blow the fuse but it may dam- 
age IC1. This is much less likely to 
occur if you use polarised (shrouded) 
headers at both ends, as the header 
plugs are keyed to match and will 
only mate one way around. 

By the way, we placed the fuse in 
the ground return instead of the power 





-Band Code (1%) 
brown black blac 
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Fig.6: follow this parts layout to build the PC board. 
Make sure that IC1, LED1 & D1 are installed with the 


correct polarity. 


rail in an effort to avoid the potential 
meltdown that could occur under cer- 
tain circumstances. If the PC doing 
the programming is also used to power 
the target board and the power supply 
is reversed, then +5V is connected 
directly to the ground return of the 
parallel port (can anyone smell some- 
thing burning...?). 

You may be wondering why we’ve 
specified a 250mA fuse when a smaller 
current rating would seem to be more 
appropriate. Unfortunately, smaller 
fuses have significantly higher resist- 
ance and would introduce a lot more 
“ground noise” into the circuit. 


Construction 


All parts are mounted on a 70 x 
70mm single-side PC board. Referring 
to the overlay diagram (Fig.6), begin 
by installing the six tinned copper 
wire links and all the resistors. Next, 
install diode D1, the socket for IC1, 
the two capacitors and the fuse clips 
for F1. 

The two connectors can be installed 
next. Make sure that pin 1 of CON2 is 
aligned as shown on the overlay dia- 
gram; when aligned correctly, the 
keyed side of the connector faces in- 
wards (towards the centre of the 
board). Also of note is the mounting 
method for CON1, the D-25 connec- 
tor. Some variants of these connectors 
have solder tails to secure them to the 
PC board, whereas others need to be 
secured with M3 screws and nuts. If 
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Fig.7: the full-size etching pattern for the PC 
board. Check your board against this pattern 


before installing any of the parts. 






you have the type that requires screws, 
then be sure to fit the screws and 
tighten them up before soldering any 
of the pins. 

To complete the assembly, install 
IC1 and LED1, noting that the shorter 
lead of LED1 is the cathode and must 
be orientated as shown. 


Housing 


To keep costs down, we haven't 
specified a case for this project. Sim- 





- There’s no need to install the 
board in a case — just attach 
stick-on rubber feet to the 
corners to stop it scratching 
your desktop. 


ply stick a small self-adhesive rubber 
“foot” in each corner to protect your 
desk and prevent the board sliding 
around too easily. 


Cables 


If your PC sits on your desk, then 
you might find that you can plug the 
adapter directly into the parallel port 
connector. Alternatively, you can make 
up a suitable cable using one metre of 
26-way IDC ribbon cable and two ca- 
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Fig.8: the software selects LPT1 by 
default. If you have connected to a 
secondary port, select it here. 


ble-mount 25-way IDC connectors. 
Remember that you need to strip one 
conductor off the ribbon cable before 
attaching the connectors. 

You could also use shielded data 
cable and solder-type D-25 connec- 
tors for the job. These will be a little 
cheaper than the IDC versions, but 
will take a lot longer to assemble. We 


1 PC board, code 07110011, 
70mm x 70mm 

1 90° PC mount 25-pin male ‘D’ 
connector (CON1) (Altronics 
cat P-3220) 

1 10-pin dual row PC-mount 
header (shrouded or ‘boxed’ 
type) (CON 2) 

2 10-pin IDC (cable mounting) 
header sockets 

1 20-pin IC socket (machined pin 
type) 

1 M205 250mA fast-blow fuse 

2 M205 PC-mount fuse clips 

1m 10 way IDC ribbon cable 


Semiconductors 

1 74HC244 octal buffer (IC1) 
1 3mm red LED (LED1) 

1 1N4001 1A diode (D1) 


Capacitors 
1 0.47uF 63V MKT polyester 
1 220pF 63V MKT polyester 


Resistors (0.25W, 5%) 


1 100kQ 14700 
7 10kQ 7 2200 
Miscellaneous 


4 small self-adhesive rubber feet 
10cm (approx.) tinned copper 
wire for links 


Optional (see text) 
1 25-pin IDC male ‘D’ connector 
1 25-pin IDC female ‘D’ 
connector oe 
1m 26-way IDC ribbon cable © 
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Fig.9: most AVR micros can be 
programmed. Choose your chip! 





don’t recommend pre-made printer 
extension cables be used, as they are 
generally too long and may introduce 
reliability problems; keep the length 
down to no more than about one me- 
tre if possible. 

For the connection to the target 
board, make up a second cable using a 
short length (no more than one metre) 
of 10-way IDC cable and two 10-way 
cable-mount IDC plugs. 


Testing 


Without the parallel port cable con- 
nected or the fuse installed, connect 
the ISP cable between the program- 
ming adapter and the board that con- 
tains the microcontroller that you wish 
to program (the “target” board). Ap- 
ply power to the target board and con- 
nect the positive lead of your multim- 
eter to the cathode end of D1 and the 
negative lead to the righthand fuse 
clip (the clip closest to the ISP cable). 
Your meter should read +5V. 

If all is well, install IC1 and the 
fuse, hook up the parallel port cable 
and get ready to “burn” your first 
microcontroller! 


Power-up sequence 


We recommend that you connect 
both adapter cables before applying 
power to the target board and remove 
power before disconnecting. This pre- 
vents damage to IC1 and the micro- 
controller that could be caused by “hot 
plugging” power to the adapter. 











We’ve included current-limiting re- 
sistors on the adapter inputs to pro- 
tect IC1 and your PC’s parallel port 
lines, so it’s not necessary to power off 
your PC when connecting or discon- 
necting the adapter. Even so, some 
readers have suggested to us that if 
you intend controlling home brew de- 
vices with your parallel port, it’s not a 
bad idea to purchase a parallel port 
expansion card. The idea is that if 
something goes wrong, you damage 
the add-on card and (probably) not 
your motherboard: We agree! 


Installing the software 


You need a PC running Windows 
95 or 98 to use this software. It might 
also run on Windows Me but we 
haven’t tried it. Unfortunately, it 
doesn’t work reliably on Windows 
NT4 and the same probably goes for 
Windows 2000, no doubt because it 
was never intended for these plat- 
forms. 

If you haven’t already done so, 
download the Atmel AVR ISR soft- 
ware from the Atmel ftp site at 
ftp://www.atmel.com/pub/atmel/ 
avr_isp.zip. If you intend program- 
ming the microcontroller in the IR 
Remote Receiver and Display project 
(as we’ll do in the following exam- 
ple), then you'll also need to download 
the program files for this project 
from the SILICON CHIP website at 
www.siliconchip.com.au 

Unzip all files in the avr_isp.zip 
archive into a temporary directory and 
then double-click on the setup.exe file 
to launch the installation. Follow the 
on-screen prompts to complete the 
installation. 


Setting up the software 


When you run the AVR ISP soft- 
ware, you will be presented with a 
large empty window. From the menu 
bar, click on Options and choose 
Change Printer Port. If your adapter is 
connected to LPT1, you should get a 


Fig.10: for convenience, 
all settings for the session 
can be saved in a project 
file. 
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display like that shown in Fig.8. 
Change the port if necessary, and check 
that you get a “Dongle Found” mes- 
sage. If not, there may be a problem 
with your adapter of parallel cable. 
Click on the OK button to close the 
dialog. 

Still on the menu bar, click on 
Project and select New Project. A 
dialog box appears with a list of all 
supported microcontrollers (Fig.9). 
Select the AT90S52313 and click on 
the OK button. Three separate win- 
dows then appear, with the Project 
Manager window in front (Fig.10). 
Enter a title for the project, as well as 
any comments you like. 

Next, click on the Program Memory 
window to bring it to the front. Dis- 
played in this window, in hexadeci- 
mal notation, are all the bytes that 
will be written to the micro’s FLASH 
(program) memory. Notice how all the 
bytes have been automatically initial- 
ised to FF, the value of “blank” (erased) 
memory. 

Individual bytes can be edited di- 
rectly in the memory windows but 
thankfully, we don’t need to do that! 
To load the code for the IR Remote 
Receiver and Display project, click on 
File on the main menu bar and choose 
Load. A dialog box opens prompting 
you to choose the file to load, so navi- 
gate to wherever you unzipped the 
files for the project and choose the 
IRRLCD.HEX file. Now click on the 
OK button, and a message will appear 
stating that the file was loaded suc- 
cessfully. 

For this project, we also need to 
program the data (EEPROM) memory. 
Click on the EEPROM Data Memory 
window to bring it to the front. Note 
that by default, these windows are 
cascaded, but can be moved around 
for easier access. Follow the same pro- 
cedure as before, but this time load 
the IRRLCD.EEP file (Fig.11). 


Burn baby, burn! 


OK - check that everything is 
hooked up and power is turned on. 
Again from the main menu, click on 
Program. A drop-down list appears, 
giving you the option of erasing, pro- 
gramming, or verifying the device 
(FLASH memory) or EEPROM 
memory (see Fig.12). 

You could perform each of these 
operations in turn but there is a quick- 
er way. Select Auto Program from the 
list to have all the steps performed 
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Fig.11: after loading the program and data files, your screen should look 


something like this. 


automatically in sequence. 

If all is well, asmall dialog box with 
a progress bar appears (see Fig.13). 
Should the Auto Program sequence 
fail for any reason, an appropriate er- 


Fig.12: functions can be executed 
individually, or in automatic 
sequence using Auto Program. If 
you want to change the way 
Auto Program works, check out 
the Auto Program Options 
selection. 


Program Device 


Fig.13: if you get this far, you're 
just seconds away from a 
successful implant! 
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ror message will be displayed. Other- 
wise, you’ll hear a “beep” when it’s 
finished and see a message flash up so 
quickly that you don’t have time to 
read it. This indicates success! 

Before closing AVR ISP, don’t forget 
to save your project. Click on Project 
and select Save As. Enter a name for 
the project, navigate to wherever you 
want to save it and click OK. Note that 
project files should be saved with a 
.AVR extension for easy identification 
later. Then next time you want to re- 
program the same device, simply se- 
lect Project, Open Project to open the 
project file, and all your settings, in- 
cluding the program and data files, 
will be instantly reloaded. 


Want more information? 


All the technical details on serial 
programming are included in the data 
sheets for each microcontroller type. 
Go to www.atmel.com to download 
your copy. While you’re there, check 
out AVR Studio, a complete develop- 
ment environment for AVR micros — 
and it’s free! 

Many of our projects also use PIC 
microcontrollers from Microchip. 
Unfortunately, they cannot be pro- 
grammed with this adapter. However, 
the PIC Test Bed described in our Janu- 
ary 2001 issue includes a simple se- 
rial programming scheme. sc 
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Building a PC to 
die for - one man 5 
experience 


My own “PC To Die For” evolved separately 
from SILICON CHIP’s machine, described in 
recent issues. Here’s a look at the hardware 
used in my machine and how the problems 


were solved. 









By STEPHEN DAVIS 
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before the publication of your 

article “A PC To Die For”, I had 
been monitoring the prices of com- 
puter memory, CPUs and peripherals 
and waiting for the time when the 
items I wanted became more afford- 
able. Ispent a lot of time on the Internet 
reading hardware reviews, specifica- 
tions and product comparisons and 
independently of Greg Swain, I slowly 
evolved a plan for a computer that 
was very similar to the one described 
in SILICON CHIP. 

Basically, I wanted good perform- 
ance but also wanted value for money. 
After weighing up all the options, I 
decided on a machine that contained 
the following parts: 


I HOR QUITE A FEW MONTHS 


(1) Microprocessor: 1.2GHz AMD 
Athlon (256MHz fsb) 

My main reason for this choice is 
that the Athlon CPU costs less than 
the equivalent Pentium. I ended up 
buying the 1.2GHz Athlon because. it 
seemed to offer the best compromise 
between price and performance in the 
Athlon range. At $275, I was happy 
with the purchase price, especially 
since the price a month earlier had 
been around $400. 

The only disadvantage of the AMD 
chip that I could find is that they run 
hotter than the equivalent Pentium 
and so they require more effective 
cooling. They also require more power 
but that’s not a problem provided you 
choose a big enough power supply. 


(2) CPU cooling fan: Coolermaster 
EP5-6111 

In choosing a CPU cooling fan, I 
wanted a fan that was both powerful 
and quiet (I hate noisy computers). 
The cooler the chip runs, the greater 
the reliability or, if you are into over- 
clocking, the more you can overclock 
it. 

Of course, these attributes are usu- 
ally regarded as being mutually ex- 
clusive, because the more powerful 
the fan is, the noisier it generally is 
and vice-versa. 

Taking price into accountas well, 
the best compromise seemed to 
be the Coolermaster EP5-6111. 

It is a ball-bearing fan and 

has excellent specifications, 

both with respect to noise 
and heat dissipation, beat- 
ing more expensive (and more 
“hyped”) coolers. The lower 
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An AMD Athlon 1.2GHz 
CPU and an Asus A7V133 
motherboard (below, left) 
are at the heart of the system. 


“specced” Coolermaster DP5-6H51 fan 
actually ships with boxed versions of 
the Thunderbird processor but this 
has nowhere near the specifications 
of the “E” range of coolers. 

As an added bonus, this cooler 
comes with a special clip that makes 
it far easier to attach to the CPU than 
many other coolers. At $45, this 
seemed a reasonable amount to pay 
for a good quality fan. 


(3) Motherboard: Asus A7V133 
with RAID 

The main reason I chose this moth- 
erboard was that it had received ex- 
cellent reviews, incorporated the well- 
regarded VIA KT133 chipset and sup- 
ported PC133 SDRAM (the cost of this 
type of memory being at an all-time 
low). As well, having two extra EIDE 
slots (thanks to the Promise Ultra 
ATA100 controller) means that up to 
eight hard disk drives, CD-ROMs or 
DVDs can be attached to this mother- 
board. And even if this option is not 
fully utilised, there are other advan- 
tages in having the extra slots. 

For example, four hard drives or 
ATAPI devices with different specifi- 
cations can all be single masters on 
their own EIDE channel. This allows 
all devices to work at their maximum 
potential, without being hampered by 
slave devices. A CD-ROM and CD 
burner can be connected to different 
channels (instead of as slave and mas- 
ter), making burning more efficient 
and reliable. 

As well, in the BIOS, you can choose 
whether you wish to boot from a 
floppy, a CD, the primary EIDE chan- 


nel, the secondary EIDE channel or 
from one of the Promise Ultra ATA100 
channels. This means that you can 
have several hard disks in your com- 
puter and at bootup, you can choose 
which hard drive you wish to boot 
from — eg, you might have two or more 
operating systems that you wish to 
boot from but you don’t want the com- 
plication of a single multi-boot disk. 

An excellent idea for people with 
children who also use the same com- 
puter is to get a hard disk drawer, 
install a second hard drive in it and 
make that the child’s hard drive. When 
the child wants to use the computer, 
he/she just plugs this drive in and the 
computer boots from that without 
touching “Dad’s” hard drive. This is 
easily set up in the BIOS by setting the 
boot sequence to: (1) Child’s hard 
drive; (2) Dad’s hard drive. 

Of course, if the child’s hard drive 
is not present, it will boot to Dad’s 
hard drive with no extra effort. 


(4) Memory: 3 x 256MB Hyundai 
PC133 SDRAM 

At the time of buying the parts for 
this computer, 256MB DIMM mod- 
ules were selling for $79, with some 
retailers selling Hyundai RAM for this 
price. This brand of RAM has a good 
reputation for reliability and so $79 
was very good value, especially con- 
sidering that much of the RAM being 
sold for this price in many stores was 
generic “no-brand” RAM. 

Thinking that I may be getting into 
multimedia at some stage, I bought 
three “sticks” of this memory to fill up 
all of the memory slots in the Asus 
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motherboard. It may have been over- 
kill to buy this much memory but at 
that price, I couldn’t resist it. 

It pays to shop around when buying 
RAM. A friend of mine, who is in the 
process of building a similar system, 
found that he had to pay a premium 
($90 vs $69) in order to obtain Hyundai 
memory. 

(5) Video Card: Eagle GeForce2 
MX400 (64MB) 

Originally, I wanted one of the 
Matrox cards with video capture but 
their $600 price range dampened my 
enthusiasm. As a compromise, I ended 
up choosing the Geforce2 MX400 card, 
with the thought of obtaining a video 
capture card at some time in the fu- 
ture. 

I bought a generic card (Eagle) after 
I was advised that there is not much 
difference between the generic cards 
and the big brandname cards, espe- 
cially since they all use the Nvidia 
chipset. According to some sources, 
64MB of video RAM is overkill but 
the cost differential between 64MB 
and 32MB was small enough to per- 
suade me to go for the larger amount 
of memory. 

According to several sources on the 
Internet, there is enough of a perform- 
ance difference between the MX200 
and the MX400 to justify spending the 
extra money for the latter. 

(6) Floppy Disk Drive: a Panasonic for 
$30 seemed good value to me. 

(7) CD-ROM Drive: a 52-speed Sony for 
$75 is a reasonable price to pay for a 
low-noise CD-ROM drive. 

(8) Sound Card: Soundblaster Live 
Value! The cost of $95 speaks for it- 
self. 

(9) Hard Disk Drive: 60GB Deskstar IBM 
ATA 7200 RPM 60GXP 

This hard disk was my choice be- 
cause, despite its high rotational 
speed, it’s quieter and generates less 
heat than equivalent models. The 
Deskstar series also have a reputation 
for being well made and the price 
premium over equivalent brands ap- 
peared to be relatively minor. I paid 
$430 for this drive. 

(10) Monitor: Auriga 19CF 19-inch 

When I first saw this monitor sell- 
ing for $549, I thought that this must 
be another cheap generic monitor not 
worth wasting money on. However, 
when I checked it out on the Internet, 
I was surprised to find that its specifi- 
cations were really quite good. 

Among other things, this monitor 
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rt ryan = 


@ Swannsme 


Swann’s 56KB USB modem is a good 
performer. 


boasts an Hitachi picture tube with a 
dot pitch of 0.22mm, has a maximum 
resolution of 1600 x 1200 @ 76Hz, and 
scanning frequencies of 30-98kHz 
horizontally and 50-160Hz vertically. 
In the end, I decided that it was too 
good to pass up for this price. 

(11) Speakers: Altec Lansing AC554 

A cost of $170 speaks for itself. 
These are a good set of multimedia 
speakers. 

(12) Case: Aopen HQ08 Full Tower 

This case has had very good re- 
views. The panel that holds the moth- 
erboard can slide right out of the box, 
the box itself is well made with no 
sharp edges, and it comes with a 300W 
power supply (recommended for 
Athlon CPUs). 

Ichose a full tower because they are 
easier to work in, cooling is less of an 
issue, and the thought of not having to 
worry about space for extra disk drives, 
etc is very appealing. This case was 
purchased for $190. 

(13) Modem: Swann 56KB USB Modem 

Swann modems have a good repu- 
tation and I wanted a USB modem to 
avoid the need for a separate power 
supply. There are discussions on the 
Internet as to whether USB modems 
are more unreliable than serial bus 
modems, with some people claiming 
that they suffer more dropouts than 
the latter. However, it appears that 
dropouts on a USB bus are only likely 
to occur if the bus is shared with other 
peripherals and the USB power sup- 
ply is overloaded. 

Because my mouse and keyboard 
are both PS/2 devices, I couldn’t see 
myself sharing the USB bus with other 
peripherals while I was on the Internet. 
In the end, I bought the Swann USB 
modem for $115 and I am happy to 
report that it works fine — far better, in 


fact, than the internal PCI modem in 
my old computer. 


PUTTING IT TOGETHER 


The assembly of my machine was 
uneventful and proceeded in a simi- 
lar fashion to Greg Swain’s article “A 
PC To Die For”, in the June 2001 issue 
of SILICON CHIP. 

Of course, in order to partition and 
format the IBM hard drive, it had to be 
on the primary IDE port on the moth- 
erboard to begin with. But rather than 
use the old fashioned fdisk and for- 
mat utilities, 1 used “IBM Disk Man- 
ager 2000”, which I downloaded from 
IBM’s website. 

Booting from a floppy disk contain- 
ing this program and following the 
on-screen prompts allowed me to cre- 
ate four equal-sized partitions on my 
60GB hard drive and format them all 
within the space of five minutes! 

I then used a utility downloaded 
from the Internet called “Memtest 86” 
to test my RAM modules. Intermittent 
crashes due to faulty RAM can be very 
frustrating (and difficult to track down) 
and I wanted to give my RAM aclean 
bill of health so that I could rule it out 
as a possible cause if I encountered 
instability problems later on. 

Over the next six hours, I allowed 
this utility to thoroughly test my RAM. 
No errors were found I am happy to 
say. The address for the Memtest 86 
download is: www.memtest86.com 


Invalid page faults 


Next, the installation of Windows 
98SE (my preferred operating system) 
proceeded uneventfully and I was 
pleased that there appeared to be no 
problems during this phase. The first 
program I installed on my computer 
was “Norton System Works” and al- 
though there was a couple of “freezes” 
during the installation, I eventually 
completed the procedure. 

The problems really started with 
some sort of conflict that appeared to 
be caused by the Soundblaster Live 
card. Random errors such as 
“SBLIVEXP caused an invalid page 
fault in kernel32. dll” occurred when- 
ever I tried to use the soundcard’s 
software. 

My first approach was to download 
and install the latest Via 4-in-1 driv- 
ers, along with the latest drivers for 
the video card and the Soundblaster 
card. At the same time, I downloaded 
the driver for the Promise Ultra 
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ATA100 controller, so that the hard 
disk drive could eventually be trans- 
ferred to an Ultra ATA100 EIDE slot. 
Unfortunately, this made no differ- 
ence to the errors and even installing 
the sound card in PCI slot 3 which 
only shares its interrupt with the mo- 
dem riser (not used) did not help. 

At this point, I was grateful that I 
had cleared the RAM as a possible 
cause of problems. I was starting to 
wonder whether a BIOS upgrade may 
be the answer, when I saw a copy of 
the August edition of SILICON CHIP in 
my local newsagent. 

It was a joy to purchase this maga- 
zine and read Greg Swain’s article. I 
must admit that I was pleased to know 
that I was not alone in my frustra- 
tions. There is nothing worse than the 
gnawing fear that there is something 
wrong with one of the components 
you have bought and it is up to you to 
find out which component it is. 

Anyway, although my symptoms 
were not the same as the symptoms 
described in Greg Swain’s article (ie, I 
was not getting random lockups), I 
decided to follow his advice and up- 
grade the BIOS. My original version of 
the BIOS was avu1002a.awd — exactly 
the same as the original BIOS in Greg’s 
machine. 


Upgrading the BIOS 


One thing that can go wrong witha 
BIOS upgrade is a power failure right 
in the middle of it. This is unlikely so 
I did not go to the extreme of obtain- 
ing an uninterruptible power supply. 
However, I did take the precaution of 
running “scandisk” on the floppy con- 
taining the upgrade (avu1005a.awd) 
and believe it or not, there was an 
unreadable sector right in the middle 
of the avu1005a.awd file. 

This surely has to be a more likely 
cause of update failures than a power 
disruption. I unzipped the original 
avu1005a.awd file onto another floppy 
disk, checked it again and used this 
for the BIOS upgrade. The update went 
smoothly but I do admit that I wouldn’t 
want to do it too often — it’s a stressful 
20 seconds. 

After the BIOS upgrade, I rebooted 
my computer only to be greeted with 
the message “There is not enough 
memory to run Norton Antivirus”. 

_Iran “Norton System Doctor” and it 
showed that my GDI resources, user 
resources, swapfile and RAM were all 
OK —as you would expect with nearly 
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800MB of memory! The conventional 
memory, however, was non-existent 
and as a result of this, random crashes 
still occurred while using Sound- 
blaster Live! utilities. I then tried to 
open a command prompt by dou- 
ble-clicking command.com, only 
to be greeted with the error 
message “There is not enough 
memory to run this pro- 
gram”. 

In fact, this message 
would occur even if I 
used the Windows system 
configuration utility to turn 
off every background pro- 
gram except Explorer and 
Systray and then reboot the com- 
puter with only these two essentials 
running in the background. 

At this stage, I decided to reformat 
my hard drive, reinstall the operating 
system and add the drivers and pro- 
grams one-by-one until I found out 
what was causing this problem. After 
the installation of each individual 
driver, I tested the installation by try- 
ing to open a DOS prompt. 


A clue at last 


It was only when I installed the 
Soundblaster drivers that the out-of- 
memory errors started to occur. This 
would happen whether I used the most 
recent drivers or the ones released a 
couple of years ago. This was confus- 
ing to me, because I could find no 
reports of this sort of thing happening 
with other similar systems employing 
the Soundblaster Live! I was starting 
to think that it might be some strange 
hardware fault masquerading as a soft- 
ware fault. 

Of course, the next course of action 
was to go to the Creative or Sound- 
blaster website to see if there were 
any answers from product support. 
The answer was not immediately 
forthcoming but somehow I ended up 
at a site www.americas.creative.com/ 
support where I somehow entered the 
right technical help search parameters 
and found an article which led to 
article Q253/9/12 in the Microsoft 
Knowledge Base. 

The name of this article is “Out 
of Memory Error Messages With 
Large Amounts of RAM In- 
stalled.” Apparently, any com- 
puter running Windows 95/98/ 
Me with more than 512M of 
RAM may experience lockups 
or out of memory messages. This 















IBM’s Deskstar ™ 
hard disk drive. 


is because of an incorrect algorithm 
used by Vcache in determining maxi- 
mum cache size based on the amount 
of RAM installed in the computer. 

The cure for this bug is to reduce 
the amount of memory that Vcache 
uses to 25% of the system RAM by 
putting in a MaxFileCache setting in 
system.ini. 

In my case, with 768MB of RAM the 
setting is as follows: 

[vcache] 
MinFileCache=196608 
MaxFileCache=1 96608 

Anyway, I performed all the re- 
quired modifications and my compu- 
ter now works like a charm. It is as 
smooth as silk and as stable and solid 
as a rock. 

It has taken a lot of hours and some 
psychological stress to get this com- 
puter working but if people ask me if 
it was all worthwhile, the answer 
would have to be ... YES! sc 
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PRODUCT SHOWCASE 





Nifty little Semiconductor Analyser from Peak 


If you’ve ever been in the position 
of not knowing (a) what a particular 
semiconductor is, or (b) not knowing 
what its pinout is, or (c) both! (and 
haven’t we all?), this little Peak Atlas 
semiconductor analyser from Pavika 
Management could be the answer. 

Best of all, you don’t even need to 
know how to drive it because it tells 
you everything. It has three leads fit- 
ted with clip probes. You simply con- 
nect them, in any position, to the semi 
under test and an LCD screen tells 
you what the device is, what coloured 
lead is connected to what pin, and 
then various parameters according to 
the device under test. 

For example, with a transistor you 


find out the gain and the VBE — and 
the test currents of both. A diode will 
give you the VF and test current, LEDs 
the forward voltage (and even ifitisa 
two or three-terminal bicolour LED) 
and so on. 

It will test the vast majority of bipo- 
lar transistors, Darlington transistors, 
enhancement and depletion mode 
mosfets, JFETs, Triacs, Thyristors, 
LEDs, diodes and diode networks. 


Contact: 
Pavika Management 
21 Grandview St, Parramatta NSW 2150 


Phone: (02) 9890 8797 
Fax (02) 9890 8387 
email: pavika@bigpond.com 
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Hitachi has released a projection 
system which can turn any window 
or glass surface into a super-bright 
video screen. 

The new “On-Glass” system is said 
to be ideal for advertising in retail 
stores, shopping centres and open 
spaces, for presentations, etc. 

The system consists of a high- 
brightness data projector and a clear 
film or screen which is attached toa 
clear glass surface. The 1m or 1.5m 
screen looks like a clear plastic film 
but is in fact a photopolymer, re- 
fracting light similar to a prism. 

Light coming directly through the 
screen is unaffected but light angled 
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Dad, can I have a puppy for Christmas? 


Now before you say “No!” you might 
like to look at AIBO, the 2nd genera- 
tion entertainment robot from Sony. 

Just like a normal puppy, you can 
give it a name (which it responds to), 
you can teach him tricks, he gets up- 
setif you don’t love him... but there’s 
not a puddle nor a shredded paper 
anywhere! 

AIBO has a 64-bit RISC CPU to con- 
trol his motors, giving him (her?) a 
vast array of sophisticated movement. 
AIBO also has an inbuilt camera so he 


Images floating in space: Hitachi’s new “On-glass” projection system 


at 35° is polarised and presented to 
the viewer as a bright image seem- 
ingly floating in space. The projector 
is a long way off-axis and therefore 
does not interfere with normal view- 
ing. 

The Hitachi data projectors used 
with the “On-Glass” system are high 














can take pictures of what he sees! 
AIBO (which stands for Artificial 
Intelligence roBOt) is now available 
from many retail stores, SonyStyle and 
SonyCentral stores as well as by phone 
or online. Err... he’s not exactly 
cheap at $3000 plus accessories! 


Contact: 


Sony Corporation = 
Phone: 1300 36 AIBO (1300 36 
Website: www. aibo.com. au 








brightness models (CP-X980W and 
CP-X985W) with greater than 2,500 
ANSI lumens. More importantly, 
these models feature digital keystone 
correction to correct the angle dis- 
tortion. 

A wide range of image sources are 
usable including computer graph- 
ics, video, TV signals, DVD players 
and so on. 


Contact: 
Hitachi Australia Ltd oe 
13-15 Lyonpark Rd, Nth Ryde Nsw 4) 
Phone: 1800 789799 
Fax (02) 98884188 
Website: www.hitachi.com.au_ 
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Lindsay Clout, 
Where Are You? 


Lindsay worked at Jaycar in the 
early ’80s when Jaycar was just start- 
ing. The business started small but 
got big. 

Over the years hundreds & hun- 
dreds of people like Lindsay worked 
for Jaycar, Electronic Agencies & 
John Carr & Co. 

Jaycar are looking for Lindsay & 
everyone else who has ever worked 
for them in the last 20 years. 

Why? Because it’s time to cel- 
ebrate the 20th anniversary of the 
company and all staff, past and 
present are invited. 

If you or someone you know has 
had a connection with the Jaycar 
group over this time, you are invited 
to attend a grand celebration party 
in November this year. 

To register, contact Gary Rollans 
at Jaycar at grollans @jaycar.com.au 
or by regular mail at PO Box 6424 
Silverwater NSW 2128 and they will 
put you on the register and send you 
more information. 

Now, Margaret Parry... 











Dick Smith Electronics have sent 
us in one of their new White LED 
Torches, based on their kit (Cat K- 
3019) of the project described in the 
May 2001 SILICON CHIP. 

This one has six white LEDs mount- 
ed in an Eveready torch case. It’s a 
very easy kit to put together and the 
results are — dare we say it — brilliant! 

In fact, it is so bright it is rather 
difficult to look into (not that you’d 
really want to). And the light output is 
that beautiful blue/white soft light 
which we described in the original 
article. 

It’s available now at all Dick Smith 
Electronics stores for $52.80. While 
the cost is significantly higher than 
“normal” torches, you'll never have 
to buy another globe. 








TOROIDAL POWEI 
TRANSFORMERS 


General 
Construction 


OUTER 
INSULATION 


OUTER 
WINDING —— 


WINDING 
INSULATION 


INNER 
WINDING 


CORE INSULATION 


Manufactured in Australia 
Comprehensive data available 


Harbuch Electronics pty ita 
9/40 Leighton P!. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 





DSE also has the single White LED 
Torch kit available at a much lower 
price: Cat K-3018 @ $14.60 


Contact: 

Dick Smith Electronics 

2 Davidson St, Chullora NSW 2190 
Phone: (02) 9642 9100 

Fax (02) 9642 9153 

Website: www.dse.com.au 
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L  1© dttp://www.robotez.com.au/ 


Stop: 


Great for beginners 
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Also used in 


Lynxmotion Kits 


Handy Board 
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For your more advanced 


Robotic needs 
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" 3-Axis Arm 


These make a 
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> advanced 


Phone: (08) 9370 3456 Fax: (08) 9370 2323 


PO Box 635, Inglewood WA 6932 
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New power meter 
from Yokogawa 


In power measurement there are 
times when users want to confirm 
the input signal from various an- 
gles. The WT1600 Digital Power 
Meter allows the selection of 11 
types of display formats — includ- 
ing waveform and bargraph dis- 
plays. The trend display arranges 
the measurement value at each up- 
date interval in a time series. The 
time axis (T/div) can be set to any- 
where from 3 seconds to 24 hours. 
Users can simultaneously observe 
changes in up to 16 parameters such 
as voltage, current, active power, 
and apparent power. 

With a voltage range of 1.5V - 
1000V, it can measure both the ex- 
tremely small currents called for by 
energy-saving designs as well as the 
large currents involved in large-scale 
loads. 

The WT1600 can have two kinds 
of input elements installed, allowing 
measurements using a 5A input ele- 
ment for small currents, and a 50A 
input element for a large currents. 


Two new PowerHouses 


Dick Smith Electronics have opened 
two more “PowerHouse” stores, this 
time in Victoria. One is in the north- 
ern suburb of Preston, while the other 
is in Geelong. 

A PowerHouse store carries a sig- 
nificantly increased range of products 
and everything is “plugged in, pow- 
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Meters that fit your job. Meters that fit your wallet. 
Introducing Meterman, a hot new brand of test and measurement tools 
that gives you the performance you need at a price you can afford. 
Meterman is a line of more than 60 meters, clamps, and testers. 

Each one designed with the right combination of features, functions 
and accuracy to fit your application. 

You work hard on the job. Get the tool that’s easy on your wallet. 
Ask your local test and measurement supplier for the Meterman products 
or contact Meterman on Locked Bag 5004 Baulkham Hills NSW 2153, 
phone 02 8853 8812 or fax 02 8850 3300, or visit metermantesttools.com 


The WT1600 has a higher measure- 
ment accuracy than any instrument 
in its class and a 1 MHz measurement 
bandwidth (voltage, current). 

A built-in printer is located on the 
front panel allowing users the op- 
tion of rack-mounting the instru- 
ment. Hard copies of the screen, nu- 
merical data, and harmonic analysis 
data can be output to the printer. 

Both an internal hard disk and 
SCSI interface are included with the 
Ethernet option. Users can transfer 
saved files back and forth between a 
PC and the built-in hard disk of the 
WT1600. Screen image data can also 
be output to a network printer. 


Contact: 

Yokogawa Australia Pty Ltd 

Private Mail Bag 24 Nth Ryde NSW 1670 
Phone: (02) 9805 0699 

Fax: (02) 9888 1844 

Website: www.yokogawa.com.au 





ered up and fully tuned,” ready for 
customers to try out. There are now 
11 DSE PowerHouse stores. 


Contact: 
Dick Smith Electronics 
2 Davidson St, Chullora NSW 2190 


Phone: (02) 9642 9100 
Fax (02) 9642 9153 
Wehsite: www.dse.com.au 








Want to stick a gig in 
your pocket? 


If you want to save a lot of data ina 
very small space and make it extremely 
portable, Flash USB DRIVE could be 
the answer. 

It’s been called “the hard drive with- 
out the moving parts” and is available 
from 16MB right : 
through to 1GB ca- 
pacity. 

Whether you’re 
looking to transport 
large files between 
computers or to ei- 
ther back up criti- 
cal files or remove 
sensitive files and 
take them with you, 
the Flash USB Drive is ideal. 

It plugs directly into the computer’s 
USB port for, complete plug’n’play 
versatility. Power is supplied via the 
USB bus. 

Because of its tiny size it can be 
carried almost anywhere — not just in 
the pocket but on a keychain, even 
around the neck for security! 

Prices for all of the FlashUSB 
DRIVEs were not available at press 
time but expect to pay around $100 
for the 16MB version and about $1000 
for the 512MB version. 


Contact: 
Flash USB Australia 
Suite 152, 416-418 Pitt St, Sydney 2000 





Phone: (02) 9281 2688 
Fax: (02) 9281 2389 
website: www.usbdrive.com 
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Looking for GENUINE Stamp products fren 


A 100% Australian Baad aidan 
Parallax . . . or Scott Edwards Electronics, 


supplying frequency control products to the 

highest international standards: filters, DIL’s, 

voltage, temperature compensated and oven 
controlled oscillators, monolithic and 
discrete filters and ceramic filters and 

resonators. 
Hy-Q International Pty Ltd 

Tel:(03) 9562-8222 Fax: (03) 9562 9009 

WebLINK: www. hy-q.com.au 


microEngineering Labs & others? 
Easy to learn, easy to use, sophisticated CPU 
based controllers & peripherals. These and a 
huge range of components available now! 


MicroZed Computers 
Tel: (02) 6772 2777 Fax: (02) 6772 8987 
WebLINK: www.microzed.com.au 


For everything in radio control for aircraft, 
model boats and planes, etc. We also carry 
an extensive range of model flight control 
modules including GPS, altitude and speed, 
interfaces, autopilot and groundstation 
controllers. More info on our website! 


Silvertone Electronics 
Tel/Fax: (02) 9533 3517 
WebLINK: www.silvertone.com.au 


Based in Perth, WA, RobotOz carries an 
extensive range of Robots and Robotic 
Products from the world’s:leading suppliers. 
Update: HOT NEWS!! NEW RANGE of Lynx- 
motion Robot Kits - Laser Cut Acrylic and 
Fluoro Colours!! Have a look! 


Robot0z 
Tel:(08) 9370 3456 Fax: (08) 9370 2323 
WebLINK: www.robotoz.com.au 


MEASURE RF VOLTAGES 
IN CIRCUIT 


@ 100kHz - 750MHz @ 10mV sens. poke! to 1. “bGHz} 
@ Up to 70V RMS (100Vpk) ; 

e Use with any standard DMM 
@ High tensile tip 


pvsS 
Video & Audio 
Distribution 







Five identical Video and Stereo outputs 


plus h/phone & monitor out. S-Video & 
Composite versions available. 
Professional quality. 


Check our NEW website for latest prices andMONTHLY SPECIALS 


www.questronix.com.au 


ad ee SS Sere) pene nese 


VAF Research offers Speakers for the 


Audiophile Purist or Home Theatre Extremist, 


Home Entertainment Equipment and 
Accessories. They have ready-to-assemble 
loudspeaker kits along with quality drivers 

from the world’s leading suppliers. 


VAF Research Pty Ltd 
Tel: 1800 818 882 Fax: (08) 8363 9997 
WebLINK: www.vaf.com.au 


International satellite TV reception in your 
home is now affordable. Send for your free 
info pack containing equipment catalog, 
satellite lists, etc or call for appointment to 
view. We can display all satellites from 
76.5° to 180°. 


Av-COMM Pty Ltd 
Tel:(02) 9939 4377 Fax: (02) 9939 4376 
WebLINK: www.avcomm.com.au 





For broadcast, audiovisual and film industries. 
Wide bandwidth, high output and 
unconditional stability with hum-cancelling 
circuitry, front-panel video gain and cable eq 
adjustments. 240V AC, 120V AC or 24V DC 


NEW! 


a OF) HC-5 hi-res Video 
Oistribution 


“JED designs and manufactures a range of 
single board computers (based on Wilke 
Tiger and Atmel AVR), as well as LCD 
displays and analog and digital 1/0 for PCs 
and controllers. JED also makes a PC 
PROM programmer and RS232/RS485 
converters. 


Jed Microprocessors Pty Ltd 


Tel: (03) 9762 3588 Fax: (03) 9762 5499 
WebLINK: www.jedmicro.com.au 


When it comes to purchasing quality 
products over the Web, you can count on 
the Wiltronics team to provide you with 
the best value for money. For over 25 
years, Wiltronics has supplied the needs 
of the Electronics Industry, and look 
forward to continuing this service. 


Wiltronics Pty Ltd 
Tel: (03) 9762 3588 Fax: (03) 9762 5499 
WebLINK: www.wiltronics.com.au 


VGs2 
Graphics 
Splitter 


High resolution 1in/2out VGA splitter. 
Comes with 1.5m HQ cable and 12V 
supply. Custom-length HO VGA 
cables also available. 


Email: questav@questronix.com.au 





Video Processors, Colour Correctors, Stabilisers, TBC’s, Converters, etc. 


All mail: PO Box 548, Wahroonga NSW 2076 
Ph (02) 9477 3596 Fax (02) 9477 3681 
Visitors by appointment only 
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RF Probes Pty Ltd 
PO Box 6, Greensborough 3088 
Phone:(03) 94321936 Fax:(03) 9444 7750 
Email: admin@rfprobes.com.au 
www.rfprobes.com.au 
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VINTAGE RADIO 


By RODNEY CHAMPNESS, VK3UG 





Beginner’s radios — as they were 


All people interested in electronics or Vintage 
Radio have to start at the bottom, as an absolute 
novice. Gradually, you come to recognise the 
jargon and understand the technology. This is 
the story of one teenager who become interested 


in radio many years ago. 


Back in the 1950s, a teenage lad 
who lived on a farm near a small 
country town picked up a copy of 
“Radio & Hobbies”. He read it cover to 
cover, understanding perhaps one 
word in 10 and he was immediately 
hooked on radio. A few of the radio 
suppliers had adverts displaying a G 
Marconi one-valve radio kit for the 
sum of five pounds; a lot of money for 
a young school boy with no money in 
the piggy bank. However, pocket 
money was scrupulously saved and 
the kit was duly ordered by post. 

He anxiously waited for it to arrive. 
While waiting he installed a long wire 
aerial around 100 feet long (31m) and 
strung between the 40-foot (12m) high 
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This is the rebuilt G. Marconi 1-valve set in its cabinet. It 
mightn’t look much but it was my first working receiver. 


32V windlight tower and the 25-foot 
(7.6m) windmill tower. The earth was 
arusty old pipe driven into the ground 
around a metre deep. The set arrived 
and he then feverishly set about as- 
sembling the kit and trying it out. It 
didn’t work. Oh dear; doom and gloom 
prevailed. 

The radio was checked and re- 
checked to make sure assembly had 
been done correctly. The conclusion 
was that the valve must be faulty and 
it was sent back to the supplier. A 
replacement valve was received and 
then the set operated as it should. 

The lad was now getting really en- 
thused and he tuned in regularly each 
night to see what he could hear. One 


A view of the works of the 1-valve receiver. It was built 
using a simple “breadboard” layout 


night the family had been out and 
returned after midnight. Our young 
enthusiast turned on his radio and 
heard a weak radio station. What was 
so exciting about that when they are 
all rather weak on a one-valve set in 
the bush? In the 1950s, radio stations 
did not transmit 24 hours a day and 
most of the Australian stations had 
then closed for the night. 

He had a book which listed most 
radio stations, their powers and fre- 
quencies. He came to the conclusion 
that he was hearing an extremely pow- 
erful broadcast station in the Philip- 
pines. A suitable jig around the bed- 
room was Called for. I doubt his par- 
ents shared his enthusiasm. A radio 
station was a radio station and as long 
as Dad (a farmer) could hear the local 
news and weather forecasts on 3WV 
and Mum and younger sister could 
hear all their serials on 3LK, who 
cared! 


G Marconi’s 1-valve radio 


The set was easy to assemble. It had 
a “breadboard” layout, using a 9mm 
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TO LOW-IMPEDANCE 
HEADPHONES 


Fig.1: the “G. Marconi” was a basic regenerative radio receiver 
employing a single 3V4 valve. Its output was coupled to low- 
impedance headphones via an audio step-down transformer. 


thick board with all the components 
and wiring layout stencilled onto the 
board in black paint. The valve socket 
had a lug soldered onto each pin. Each 
pin, along with a Fahnstock clip (made 
out of brass), was secured to the board 
with small wood screws. The compo- 
nents and leads were then attached to 
the various Fahnstock clips as per the 
stencilled overlay. No soldering was 
necessary. 

Larger components such as the au- 
dio output transformer, tuning and 
reaction capacitors and the coil were 
mounted separately. The front panel 
of the set was printed cardboard. The 
instruction booklet consisted of six 
pages not including the front sheet 
and enough detail was included in 
the instructions to help constructors 
get it right first time. All in all, it was 
a very basic receiver and spartan meth- 
ods of construction were used. But it 
was the lad’s first radio and it worked. 

The circuit (Fig.1) is typical of most 
one-valve sets of the era, with a few 
departures from the norm. A capaci- 
tor was wired directly between the 
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Fs oo Some é 
This is the instruction booklet that 
came with G. Marconi kit. 


aerial and the top of the tuned circuit 
with no aerial coupling winding. A 
3V4 valve was used instead of a 1T4. 
The 1T4 would have used only half as 
much filament current. Expensive 
headphones were not included. 






Fig.2: the instruction book included detailed 
diagrams on the coil winding. 








An audio step-down transformer 
was used to couple between the valve 
and the low-impedance headphone, a 
cheap single earpiece unit. It had a 
metal band that went over the head 
and dug into the side. It wasn’t com- 
fortable but when you are so enthusi- 
astic it doesn’t matter. 

Naturally, being so enthusiastic, all 
sorts of things were tried (much like 
our early experimenters), with about 
as much direction as a rudderless ship 
and with similar results. Ultimately 
the set was rebuilt and now resides in 
a roughly built cabinet that housed 
the set and the batteries. An on/off 
switch was added, an aluminium front 
panel and a phone jack so that better 
quality headphones could be used. By 
that time, slightly more comfortable 
headphones had been obtained. 

Instead of the Fahnstock clips used 
for interconnecting the various parts 
of the circuit, our young enthusiast 
took to soldering the wires. I can tell 
you he didn’t know much about sol- 
dering — dry joints were rather com- 
mon. He didn’t know much about how 
to make the metal free of oxides, nor 
much about how to tin wires. He was 


OCTOBER 2001 83 








A front view of miniature 2-valve receiver. The design 
appeared in “Radio & Hobbies” in late 1950s and was 


capable of driving a loudspeaker. 


more aware of how plumbers’ solder- 
ing irons were used and things like 
Spirits of Salts (hydrochloric acid). 
Fortunately, he’d read that the use of 
such things caused radio wires to be 
eaten away so that mistake wasn’t 
made. 

Receiving faraway stations was of 
prime interest but the transmitting side 
of radio was intriguing too. It was 
known that his radio interfered with 
reception on his parent’s set when the 
reaction control was turned up and 
the set squealed. He’d read somewhere 
about how transmitters operated and 
how voice and music were impressed 
on radio signals. So being a bright 
young lad, he tried to make a trans- 
mitter out of his-one valve set. 

With the set oscillating and a 
speaker transformer and speaker con- 


nected in place of the headphones, he 


yelled into the speaker. His cousin’ 


wandered around the back yard with 
the family portable radio. He could 
hear what was being said around 15 
metres away over the radio — as well 
as direct! It was time to swap tasks 
and our keen enthusiast then heard 
his “transmitter” too. Satisfaction! 
There were no other radio enthusi- 
asts for miles, so the idea of transmit- 
ting again was put on the back burner 
until his late teens when he got in- 
volved with the Emergency Fire Serv- 
ices (EFS) and was issued with a real 
transmitter. But that is another story. 
In recent times I did an overhaul of 
that set and it still operates quite well. 
Its tuning range is from 590kHz to 
2100kHz and its sensitivity is around 
3mV for a reasonable level of audio on 








This is the above-chassis view of the miniature 2-valve 
receiver. A 20kQ potentiometer was used to control the 
amount of reaction. 


received stations. This set does form a 
special part in my collection — it was 
my first successful set! 

Silver fish have eaten part of the 
booklet that came with the kit but 
some idea of the detail that was in- 
cluded in it can be seen in the ex- 
cerpts (Fig.2). The circuit diagram 
shows that the receiver was very sim- 
ple; ideal even today for those keen on 
building replicas. 

I progressed to making all sorts of 
things, some that worked and some 
that didn’t. During this period I pur- 
chased a 1000 ohms per volt multi- 
meter, and this really did help me sort 
out any problems that I had. 


A 2-valve miniature 


“Radio & Hobbies” had a design for 
a miniature two-valve radio in the 


Fig.3: the “Radio & Hobbies” miniature 2-valve receiver. A 1T4 valve was used as a 
regenerative detector followed by a 3V4 audio output stage. 
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mid to late 50s. I’d about done all the 
experiments that I could think of with 
a one-valve set, so a “big” high per- 
formance two-valve set was the ideal 
next step. By this time, I had more 
experience and had a semblance of an 
idea of how to lay outa set. The axiom 
of “keep inputs away from outputs” 
was gradually seeping into my brain. 

As can be seen in the circuit dia- 
gram, it uses a 1T4 as a regenerative 
detector followed by a 3V4 audio out- 
put stage. It was claimed to be able to 
drive a loudspeaker on nearer stations. 

The Reinartz coil was a commercial 
miniature unit. The regeneration was 
controlled by a 20kQ potentiometer 
across the reaction winding. When 
the potentiometer wiper is at the end 
nearest the tuned winding on the cir- 
cuit, maximum regeneration and os- 
cillation is achieved. Conversely, 
when the wiper is at the far end, the 
radio frequency (RF) energy in the 
plate circuit of the 1T4 is shunted to 
earth through the 500pF capacitor, 
hence no regeneration. In place of a 
bulky RF choke in the plate lead, a 
cheap alternative was used; a 20kQ 
resistor. 

In many circuits, a resistor is more 
practical compared to an RF choke 
and it is cheaper. An RF choke is 
essential where very little DC voltage 
drop across the component can be 
tolerated, whereas this can be sub- 
stantial across a resistor. 

Back bias for the 3V4 was obtained 
through the 1kQ resistor and 10uF 
capacitor network in the negative HT 
line. The total current drain from the 
67.5V battery was 4mA and 150mA 
from the 1.5V torch cell. 

The performance of the set is supe- 
rior to the one-valve set, as it should 
be. The tuning range is 510kHz to 


An under-chassis view of the miniature 2-valve receiver. Point-to-point wiring 





was used between the valve sockets, the coil and the other hardware items. 


2,000kHz. Its sensitivity is such that a 
300uV signal is heard reasonably well 
with the detector not oscillating. It is 
capable of detecting a signal that is 
one tenth the level required by the 
one-valve set for the same perform- 
ance. Extra valves do help. If the de- 
tector is oscillating, signals as weak as 
3nV can be heard. This goes to show 
why very simple receivers were quite 
adequate to hear Morse code signals 
worldwide years ago. 

I was very pleased with my mini- 
ature set which measured 125mm 
wide, 110mm high and 85mm deep, 
including the knobs. It was the small- 
est set I’d seen and it was complete 
with the batteries inside the case. 

I built many other simple receivers, 
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your electronic component online superstore 


www.wiltronics.com.au 
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* Full shopping cart facility 


* Secure site (credit cards etc). 


* Prompt delivery 


www.siliconchip.com.au 


and in the Australian Radio College 
instructional kit of the 50s, there were 
many projects to build to help aspir- 
ing radio enthusiasts improve their 
ability. I remember building a one, a 
two and a three-valve receiver. The 
three valver was a good performer and 
even had shortwave on it, which wid- 
ened my horizon of interest in radio. 

Like many other projects that I built 
over the years, they were stripped 
down to make way for the next one, 
with the exception of the two above 
items which are all that remain of my 
early days in radio. I now regret that I 
“improved” my little G Marconi set 
but at that time very few people were 
interested in Vintage Radio — which is 
a part of our heritage. sc 
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problems.368 pages in 
paperback. 


Video Scrambling & Descrambling 


ek ood 


If you've ever wondered how they scramble 
video on cable and satellite TV, this book 
tells you! Encoding/decoding systems 
(analog and digital systems), encryption, 
even schematics and details of several 
encoder and decoder circuits for experi- 
mentation. Intended for both the hobbyist 
and the professional. 290 pages in 
paperback. 


~ pee 


L 


rn U derstanding 
4 ‘Telephone 
Electronics 


A very useful text for anyone wanting to 
become familiar with the basics of telephone 
technology. The 10 chapters explore tel- 
ephone fundamentals, speech signal 
processing, telephone line interfacing, tone 
and pulse generation, ringers, digital 
transmission techniques (modems & fax 
machines) and much more. Ideal for 
students. 367 pages, in soft cover. 





Eugene Trundle has written for many years in 
Television magazine and his latest book is right 
up to date on TV and video technology. The book ease NOE OGY 
includes both theory and practical 
servicing information and is ideal 
for both students and technicians. 
382 pages, in paperback. 


From one of the world’s most respected audio 
authorities. The new 2nd edition is even more 
comprehensive, includes sections on load- 
invariant power amps, distortion residuals 
and diagnosis of amplifier 


for Satellite & Cable v 


* Rudolf. Grafs William Sheots 









TV AND VIDEQ 


REFERENCE 
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practice of digital electronics without leaving 
your desk, through the popular simulation 
applications, EASY-PC Pro XM and Pulsar. 
Alternatively, if you want to discover the 
applications through a thoroughly practical 
exploration of digital electronics, this is the 
book for you. A free floppy disk is included, 
featuring limited function versions of EASY- 
PC Professional XM and Pulsar. 249 pages, 
in paperback. 


This book is for anyone involved in 
designing, adapting and using analog and 
digital audio equipment. It covers tape 
recording, tuners and radio receivers, 
preamplifiers, voltage amplifiers, audio 
power amplifiers, compact disc technol- 
ogy and digital audio, test and measure- 
ment, loudspeaker crossover systems, 
power supplies and noise reduction 
systems. 375 pages in soft cover. 





PRODUC em 
DESIGNER Widely regarded as the standard text on EMC, 
i this book provides all the information neces- 

sary to meet the requirements of the EMC 
Directive. It includes chapters on standards, 
measurement techniques and design princi- 
ples, including layout and grounding, digital 
and analog circuit design, filtering and 
shielding and interference sources. The four 
appendices give a design checklist and 
include useful tables, data and formulae. 299 
pages, in soft cover. 





ANDRIES 


FOMOAMENTALS, TES ko apricangns 


For non-specialist users — explores most of 
the widely-used modern types of motor and 
drive, including conventional and brushless 
DC, induction, stepping, 

synchronous and reluctance 

motors. 339 pages, in paper- 

back. 






















ENQUIRING MINDS! 


ALL PRICES INCLUDE GST 


Joba Morton 





Concise and practical guide to getting 
up and running with the PIC 
Microcontroller. Assumes no prior 
knowledge of microcon-trollers, 
introduces the PIC’s cpabilities 
through simple projects. Ideal 
introduction for students, 
teachers, technicians and 
electronics enthusiasts — perfect 
for use in schools and colleges. 
270 pages in soft cover. 


Essential reading for electronics 
designers and students alike. It will 
answer nagging questions about core 
analog theory and design principles 
as well as offering practical design 
ideas. With concise design implementa- 
tions, with many of the circuits taken 
from lan Hickman’s magazine articles. 
294 pages in soft cover. 






















The definitive guide to home and small 

business installation - extensions, 

| modems and telephone systems. 

1 Provides a practical guide to 

installation of telephone wiring. 

» Ranges from the single extension 

socket to the Private Automatic 
Branch Exchange (PABX), with the 
necessary tools, test equipment and 
materials needed by installers. 178 pages in 
soft cover. 






Provides fully up-to-date coverage of 
the whole range of current home 
video equipment, analog and digital. 
Information for repair and trouble- 
shooting, with explanations of the 
technology of video equipment. 

318 pages in soft cover. 






Hints, tips, Upgrades and Fixes for your 
computer from articles published in 
SiLIcon CHiP in recent years. Covers 

DOS, Windows 3.1, 95, 98 and NT. A 
must for the computer user. $12.50 
(Aust); $415.95 NZ (prices include P&P) 


A collection of the “most asked for” 
Test Equipment projects and features 
from the pages of Australia’s “most 
asked for” electronics magazine. 
Exceptional value at $13.20 (Aust); 


$A15.95 NZ (prices include p&p). 


















































[1 ANALOG ELECTRONICS cssccccccccccsecsessscseeenseeneenee TAX INVOICE 

[1 AUDIO POWER AMPLIFIER DESIGN .....scccocsccscseeseeee $85.00 oe 

[1 AUDIO ELECTRONICS .occccccccccssccsssesssssseesnsseeeseeenees $85.00 ine 

[1 DIGITAL ELECTRONICS oocccccccocscossessssessssenseseenseeenee $65.00 saciid 

CJ ELECTRIC MOTORS AND DRIVES (2ND EDIT) ..........- $65.00 | 
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OO PIC - YOUR PERSONAL INTRODUCTORY COURSE....... $43.00 
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pial 1989: Auxiliary Brake Light Flasher; What You Need to Know 
About Capacitors; 32-Band Graphic Equaliser, Pt.2. 


May 1989: Build A Synthesised Tom-Tom; Biofeedback Monitor For 
Your PC; Simple Stub Filter For Suppressing TV Interference. 


July 1989: Exhaust Gas Monitor; Experimental Mains Hum Sniffers; 
Compact Ultrasonic Car Alarm; The NSW 86 Class Electrics. 


September 1989: 2-Chip Portable AM Stereo Radio Pt.1; High Or Low 
Fluid Level Detector; Studio Series 20-Band Stereo Equaliser, Pt.2. 


October 1989: FM Radio Intercom For Motorbikes Pt.1; GaAsFet 
Preamplifier For Amateur TV; 2-Chip Portable AM Stereo Radio, Pt.2. 


November 1989: Radfax Decoder For Your PC (Displays Fax, RTTY & 
Morse); FM Radio Intercom For Motorbikes, Pt.2; 2-Chip Portable AM 
Stereo Radio, Pt.3; Floppy Disk Drive Formats & Options. 


January 1990: High Quality Sine/Square Oscillator; Service Tips For 
Your VCR; Phone Patch For Radio Amateurs; Active Antenna Kit; 
Designing UHF Transmitter Stages. 


February 1990: A 16-Channel Mixing Desk; Build A High Quality Audio 
Oscillator, Pt.2; The Incredible Hot Canaries; Random Wire Antenna 
Tuner For 6 Metres; Phone Patch For Radio Amateurs, Pt.2. 


March 1990: Delay Unit For Automatic Antennas; Workout Timer For 
Aerobics Classes; 16-Channel Mixing Desk, Pt.2; Using The UC3906 
SLA Battery Charger IC. 


April 1990: Dual Tracking +50V Power Supply; Voice-Operated Switch 
he With Delayed Audio; 16-Channel Mixing Desk, Pt.3; Active CW 
ilter; Servicing Your Microwave Oven. 


dune 1990: Multi-Sector Home Burglar Alarm; Build A Low-Noise 
Universal Stereo Preamplifier; Load Protector For Power Supplies. 


duly 1990: Digital Sine/Square Generator, Pt.1 (covers 0-500kHz); 
Burglar Alarm Keypad & Combination Lock; Build A Simple Electronic 
Die; A Low-Cost Dual Power Supply. 


August 1990: High Stability UHF Remote Transmitter; Universal Safety 
Timer For Mains Appliances (9 Minutes); Horace The Electronic Cricket; 
Digital Sine/Square Generator, Pt.2. 


September 1990: A Low-Cost 3-Digit Counter Module; Build A Simple 
Shortwave Converter For The 2-Metre Band; The Care & Feeding Of 
Nicad Battery Packs (Getting The Most From Nicad Batteries). 


October 1990: The Dangers of PCBs; Low-Cost Siren For Burglar 
Alarms; Dimming Controls For The Discolight; Surfsound Simulator; 
DC Offset For DMMs; NE602 Converter Circuits. 


November 1990: Connecting Two TV Sets To One VCR; Build An Egg 
Timer; Low-Cost Model Train Controller; 1.5V To 9V DC Converter; 
Introduction To Digital Electronics; A 6-Metre Amateur Transmitter. 


December 1990: 100W DC-DC Converter For Car Amplifiers; Wiper 
Pulser For Rear Windows; 4-Digit Combination Lock; 5W Power 
Amplifier For The 6-Metre Amateur Transmitter; Index To Volume 3. 


\January 1991: Fast Charger For Nicad Batteries, Pt.1; Have Fun With 
The Fruit Machine (Simple Poker Machine); Build A Two-Tone Alarm 
Module; The Dangers of Servicing Microwave Ovens. 


March 1991: Transistor Beta Tester Mk.2; A Synthesised AM Stereo 
Tuner, Pt.2; Multi-Purpose 1/0 Board For PC-Compatibles; Universal 
Wideband RF Preamplifier For Amateur Radio & TV. 


April 1991: Steam Sound Simulator For Model Railroads; Simple 12/ 
24V Light Chaser; Synthesised AM Stereo Tuner, Pt.3; A Practical 
Approach To Amplifier Design, Pt.2. 






ORDER FORM 
Please send the following back issues: 


May 1991: 13.5V 25A Power Supply For Transceivers; Stereo Audio 
Expander; Fluorescent Light Simulator For Model Railways; How To 
Install Multiple TV Outlets, Pt.1. 


ay 1991: Loudspeaker Protector For Stereo Amplifiers; 4-Channel 
Lighting Desk, Pt.2; How To Install Multiple TV Outlets, Pt.2; Tuning In 
To Satellite TV, Pt.2. 4 


September 1991: Digital Altimeter For Gliders & Ultralights; Ultra- 
sonic Switch For Mains Appliances; The Basics Of A/D & D/A Conver- 
sion; Plotting The Course Of Thunderstorms. 


October 1991: Build A Talking Voltmeter For Your PC, Pt.1; SteamSound 
Simulator For Model Railways Mk.II; Magnetic Field Strength Meter; 
Digital Altimeter For Gliders, Pt.2; Military Applications Of R/C Aircraft. 


November 1991: Colour TV Pattern Generator, Pt.1; A Junkbox 2- 
Valve Receiver; Flashing Alarm Light For Cars; Digital Altimeter For 
Gliders, Pt.3; Build A Talking Voltmeter For Your PC, Pt.2. 


December 1991: TV Transmitter For VCRs With UHF Modulators; 
jiteed Light Beam Relay; Colour TV Pattern Generator, Pt.2; Index To 
olume 4. 


March 1992: TV Transmitter For VHF VCRs; Thermostatic Switch For 
Car Radiator Fans; Coping With Damaged Computer Directories; Valve 
Substitution In Vintage Radios. 


April 1992: IR Remote Control For Model Railroads; Differential Input 
Buffer For CROs; Understanding Computer Memory; Aligning Vintage 
Radio Receivers, Pt.1. 


June 1992: Multi-Station Headset Intercom, Pt.1; Video Switcher For 
Camcorders & VCRs; IR Remote Control For Model Railroads, Pt.3; 
15-Watt 12-240V Inverter; A Look At Hard Disk Drives. 


August 1992: Automatic SLA Battery Charger; Miniature 1.5V To 9V 
DC Converter; 1kW Dummy Load Box For Audio Amplifiers; Trouble- 
shooting Vintage Radio Receivers; The MIDI Interface Explained. 


October 1992: 2kW 24VDC - 240VAC Sinewave Inverter; Multi-Sector 
Home Burglar Alarm, Pt.2; Mini Amplifier For Personal Stereos; A 
Regulated Lead-Acid Battery Charger. 


February 1993: Three Projects For Model Railroads; Low Fuel Indica- 
tor For Cars; Audio Level/VU Meter (LED Readout); An Electronic 
Cockroach; 2kW 24VDC To 240VAC Sinewave Inverter, Pt.5. 


March 1993: Solar Charger For 12V Batteries; Alarm-Triggered Secu- 
rity Camera; Reaction Trainer; Audio Mixer for Camcorders; A 24-Hour 
Sidereal Clock For Astronomers. 


April 1993: Solar-Powered Electric Fence; Audio Power Meter; Three- 
Function Home Weather Station; 12VDC To 70VDC Converter; Digital 
Clock With Battery Back-Up. 


dune 1993: AM Radio Trainer, Pt.1; Remote Control For The Woofer 
Stopper; Digital Voltmeter For Cars; Windows-Based Logic Analyser. 


July 1993: Single Chip Message Recorder; Light Beam Relay 
Extender; AM Radio Trainer, Pt.2; Quiz Game Adjudicator; Windows- 
Based Logic Analyser, Pt.2; Antenna Tuners — Why They Are Useful. 


August 1993: Low-Cost Colour Video Fader; 60-LED Brake Light 
Array; Microprocessor-Based Sidereal Clock; A Look At Satellites & 
Their Orbits. 

September 1993: Automatic Nicad Battery Charger/Discharger; Stereo 
Preamplifier With IR Remote Control, Pt.1; In-Circuit Transistor Tester; 
+5V to +15V DC Converter; Remote-Controlled Cockroach. 


October 1993: Courtesy Light Switch-Off Timer For Cars; Wireless 
Microphone For Musicians; Stereo Preamplifier With IR Remote Con- 
trol, Pt.2; Electronic Engine Management, Pt.1. 


November 1993: High Efficiency Inverter For Fluorescent Tubes; Stereo 
Preamplifier With IR Remote Control, Pt.3; Siren Sound Generator; 
Engine Management, Pt.2; Experiments For Games Cards. 


December 1993: Remote Controller For Garage Doors; Build A LED 
Stroboscope; Build A 25W Audio Amplifier Module; A 1-Chip Melody 
Generator; Engine Management, Pt.3; Index To Volume 6. 


January 1994: 3A 40V Variable Power Supply; Solar Panel Switching 
Regulator; Printer Status Indicator; Mini Drill Speed Controller; Step- 
per Motor Controller; Active Filter Design; Engine Management, Pt.4. 


February 1994: Build A 90-Second Message Recorder; 12-240VAC 
200W Inverter; 0.5W Audio Amplifier; 3A 40V Adjustable Power Sup- 
ply; Engine Management, Pt.5; Airbags In Cars - How They Work. 


March 1994: Intelligent IR Remote Controller; 50W (LM3876) Audio 
Amplifier Module; Level Crossing Detector For Model Railways; Voice 
Activated Switch For FM Microphones; Engine Management, Pt.6. 


April 1994: Sound & Lights For Model Railway Level Crossings; 
Discrete Dual Supply Voltage Regulator; Universal Stereo Preampli- 
fier; Digital Water Tank Gauge; Engine Management, Pt.7. 


May 1994: Fast Charger For Nicad Batteries; Induction Balance Metal 
Locator; Multi-Channel Infrared Remote Control; Dual Electronic Dice; 
Simple Servo Driver Circuits; Engine Management, Pt.8. 


June 1994: 200W/350W Mosfet Amplifier Module; A Coolant Level 
Alarm For Your Car; 80-Metre AM/CW Transmitter For Amateurs; 
Converting Phono Inputs To Line Inputs; PC-Based Nicad Battery 
Monitor; Engine Management, Pt.9. 


July 1994: Build A 4-Bay Bow-Tie UHF TV Antenna; PreChamp 2- 
Transistor Preamplifier; Steam Train Whistle & Diesel Horn Simulator; 
6V SLA Battery Charger; Electronic Engine Management, Pt.10. 


August 1994: High-Power Dimmer For Incandescent Lights; Micro- 
processor-Controlled Morse Keyer; Dual Diversity Tuner For FM Mi- 
Crophones, Pt.1; Nicad Zapper (For Resurrecting Nicad Batteries); 
Electronic Engine Management, Pt.11. 


September 1994: Automatic Discharger For Nicad Battery Packs; 
MiniVox Voice Operated Relay; Image Intensified Night Viewer; AM 
Radio For Weather Beacons; Dual Diversity Tuner For FM Micro- 
phones, Pt.2; Electronic Engine Management, Pt.12. 


October 1994: How Dolby Surround Sound Works; Dual Rail Variable 
Power Supply; Build A Talking Headlight Reminder; Electronic Ballast 
For Fluorescent Lights; Electronic Engine Management, Pt.13. 


November 1994: Dry Cell Battery Rejuvenator; Novel Alphanumeric 
Clock; 80-Metre DSB Amateur Transmitter; Twin-Cell Nicad Discharger 
(See May 1993); How To Plot Patterns Direct to PC Boards. 


December 1994: Easy-To-Build Car Burglar Alarm; Three-Spot Low 
Distortion Sinewave Oscillator; Clifford - A Pesky Electronic Cricket; 
Remote Control System for Models, Pt.1; Index to Vol.7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver For Torches; 
Dolby Pro-Logic Surround Sound Decoder, Pt.2; Dual Channel UHF 
Remote Control; Stereo Microphone Preamplifier. 


February 1995: 50-Watt/Channel Stereo Amplifier Module; Digital 
Effects Unit For Musicians; 6-Channel Thermometer With LCD Readout; 
Wide Range Electrostatic Loudspeakers, Pt.1; Oil Change Timer For 
Cars; Remote Control System For Models, Pt.2. 


March 1995: 50 Watt Per Channel Stereo Amplifier, Pt.1; Subcarrier 
Decoder For FM Receivers; Wide Range Electrostatic Loudspeakers, 
Pt.2; IR Illuminator For CCD Cameras; Remote Control System For 
Models, Pt.3; Simple CW Filter. 


April 1995: FM Radio Trainer, Pt.1; Photographic Timer For Dark- 
rooms; Balanced Microphone Preamp. & Line Filter; 50W/Channel 
Stereo Amplifier, Pt.2; Wide Range Electrostatic Loudspeakers, Pt.3; 
8-Channel Decoder For Radio Remote Control. 

May 1995: Build A Guitar Headphone Amplifier; FM Radio Trainer, 
Pt.2; Transistor/Mosfet Tester For DMMs; A 16-Channel Decoder For 
Radio Remote Control; Introduction to Satellite TV. 


June 1995: Build A Satellite TV Receiver; Train Detector For Model 
Railways; 1W Audio Amplifier Trainer; Low-Cost Video Security Sys- 
tem; Multi-Channel Radio Control Transmitter For Models, Pt.1. 
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duly 1995: Electric Fence Controller; How To Run Two Trains On A 
Single Track (Incl. Lights & Sound); Setting Up A Satellite TV Ground 
Station; Build A Reliable Door Minder. 


August 1995: Fuel Injector Monitor For Cars; Gain Controlled Micro- 
pene fees Audio Lab PC-Controlled Test Instrument, Pt.1; How 
0 Identify IDE Hard Disk Drive Parameters. 


September 1995: Railpower Mk.2 Walkaround Throttle For Model 
Railways, Pt.1; Keypad Combination Lock; The Vader Voice; Jacob's 
Ladder Display; Audio Lab PC-Controlled Test Instrument, Pt.2. 


October 1995: 3-Way Bass Reflex Loudspeaker System; Railpower 
Mk.2 Walkaround Throttle For Model Railways, Pt.2; Fast Charger For 
Nicad Batteries; Digital Speedometer & Fuel Gauge For Cars, Pt.1. 





November 1995: Mixture Display For Fuel Injected Cars; CB Trans- 
verter For The 80M Amateur Band, Pt.1; PIR Movement Detector; 
Digital Speedometer & Fuel Gauge For Cars, Pt.2. 


December 1995: Engine Immobiliser; 5-Band Equaliser; CB Transverter 
For The 80M Amateur Band, Pt.2; Subwoofer Controller; Knock Sens- 
ing In Cars; Index To Volume 8. 


January 1996: Surround Sound Mixer & Decoder, Pt.1; Magnetic Card 
Reader; Build An Automatic Sprinkler Controller; IR Remote Control 
For The Railpower Mk.2; Recharging Nicad Batteries For Long Life. 


April 1996: Cheap Battery Refills For Mobile Phones; 125W Audio 
Amplifier Module; Knock Indicator For Leaded Petrol Engines; Multi- 
Channel Radio Control Transmitter; Pt.3. 


May 1996: Upgrading The CPU In Your PC; High Voltage Insulation 
Tester; Knightrider Bi-Directional LED Chaser; Simple Duplex Inter- 
com Using Fibre Optic Cable; Cathode Ray Oscilloscopes, Pt.3. 


June 1996: BassBox CAD Loudspeaker Software Reviewed; Stereo 
Simulator (uses delay chip); Rope Light Chaser; Low Ohms Tester For 
Your DMM; Automatic 10A Battery Charger. 


duly 1996: Build A VGA Digital Oscilloscope, Pt.1; Remote Control 
Extender For VCRs; 2A SLA Battery Charger; 3-Band Parametric Equal- 
iser; Single Channel 8-Bit Data Logger. 


August 1996: Introduction to IGBTs; Electronic Starter For Fluorescent 
Lamps; VGA ee Pt.2; 350W Amplifier Module; Masthead 
Amplifier For TV & FM; Cathode Ray Oscilloscopes, Pt.4. 


September 1996: VGA Oscilloscope, Pt.3; IR Stereo Headphone Link, 
Pt.1; High Quality PA Loudspeaker; 3-Band HF Amateur Radio Re- 
ceiver; Cathode Ray Oscilloscopes, Pt.5. 


October 1996: Send Video Signals Over Twisted Pair Cable; Power 
Control With A Light Dimmer; 600W DC-DC Converter For Car Hifi 
Systems, Pt.1; IR Stereo Headphone Link, Pt.2; Build A Multi-Media 
Sound System, Pt.1; Multi-Channel Radio Control Transmitter, Pt.8. 


November 1996: 8-Channel Stereo Mixer, Pt.1; Low-Cost Fluorescent 
Light Inverter; Repairing Domestic Light Dimmers; Multi-Media Sound 
System, Pt.2; 600W DC-DC Converter For Car Hifi Systems, Pt.2. 


December 1996: Active Filter Cleans Up Your CW Reception; A Fast 
Clock For Railway Modellers; Laser Pistol & Electronic Target; Build A 
Sound Level Meter; 8-Channel Stereo Mixer, Pt.2; Index To Volume 9. 


January 1997: How To Network Your PC; Control Panel For Multiple 
Smoke Alarms, Pt.1; Build A Pink Noise Source; Computer Controlled 
Dual Power Supply, Pt.1; Digi-Temp Monitors Eight Temperatures. 


February 1997: PC-Controlled Moving Message Display; Computer 
Controlled Dual Power Supply, Pt.2; Alert-A-Phone Loud Sounding 
Telephone Alarm; Control Panel For Multiple Smoke Alarms, Pt.2. 


March 1997: Driving A Computer By Remote Control; Plastic Power 
PA Amplifier (175W); Signalling & Lighting For Model Railways; Build 
A Jumbo LED Clock; Cathode Ray Oscilloscopes, Pt.7. 


April 1997: Simple Timer With No ICs; Digital Voltmeter For Cars; 
Loudspeaker Protector For Stereo Amplifiers; Model Train Controller; 
A Look At Signal Tracing; Pt.1; Cathode Ray Oscilloscopes, Pt.8. 


May 1997: Neon Tube Modulator For Light Systems; Traffic Lights For 
A Model Intersection; The Spacewriter — It Writes Messages In Thin 
Air; A Look At Signal Tracing; Pt.2; Cathode Ray Oscilloscopes, Pt.9. 


June 1997: PC-Controlled Thermometer/Thermostat; TV Pattern Gen- 
erator, Pt.1; Audio/RF Signal Tracer; High-Current Speed Controller 
For 12V/24V Motors; Manual Control Circuit For Stepper Motors. 


July 1997: Infrared Remote Volume Control; A Flexible Interface Card 
For PCs; Points Controller For Model Railways; Colour TV Pattern 
Generator, Pt.2; An In-Line Mixer For Radio Control Receivers. 


August 1997: The Bass Barrel Subwoofer; 500 Watt Audio Power 
Amplifier Module; A TENs Unit For Pain Relief; Addressable PC Card 
For Stepper Motor Control; Remote Controlled Gates For Your Home. 


September 1997: Multi-Spark Capacitor Discharge Ignition; 500W 
Audio Power Amplifier, Pt.2; A Video Security System For Your Home; 
PC Card For Controlling Two Stepper Motors; HiFi On A Budget. 


October 1997: Build A 5-Digit Tachometer; Add Central Locking To 
Your Car; PC-Controlled 6-Channel Voltmeter; 500W Audio Power 
Amplifier, Pt.3; Customising The Windows 95 Start Menu. 
November 1997: Heavy Duty 10A 240VAC Motor Speed Controller; 
Easy-To-Use Cable & Wiring Tester; Build A Musical Doorbell; Replac- 
ing Foam Speaker Surrounds; Understanding Electric Lighting Pt.1. 


December 1997: A Speed Alarm For Your Car; Two-Axis Robot With 
Gripper; Loudness Control For Car Hifi Systems; Stepper Motor Driver 
With Onboard Buffer; Power Supply For Stepper Motor Cards; Under- 
standing Electric Lighting Pt.2; Index To Volume 10. 
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January 1998: Build Your Own 4-Channel Lightshow, Pt.1 (runs off 
42VDC or 12VAC); Command Control System For Model Railways, 
Pt.1; Pan Controller For CCD Cameras; Build A One Or Two-Lamp 
Flasher; Understanding Electric Lighting, Pt.3. 


February 1998: Multi-Purpose Fast Battery Charger, Pt.1; Telephone 
Exchange Simulator For Testing; Command Control System For Model 
Railways, Pt.2; Build Your Own 4-Channel Lightshow, Pt.2; Under- 
standing Electric Lighting, Pt.4. 


April 1998: Automatic Garage Door Opener, Pt.1; 40V 8A Adjustable 
Power Supply, Pt.1; PC-Controlled 0-30kHz Sinewave Generator; Build 
A Laser Light Show; Understanding Electric Lighting; Pt.6. 


May 1998: Troubleshooting Your PC, Pt.1; Build A 3-LED Logic Probe; 
Automatic Garage Door Opener, Pt.2; Command Control For Model 
Railways, Pt.4; 40V 8A Adjustable Power Supply, Pt.2. 


June 1998: Troubleshooting Your PC, Pt.2; Understanding Electric 
Lignting, Pt.7; Universal High Energy Ignition System; The Roadies’ 
Friend Cable Tester; Universal Stepper Motor Controller; Command 
Control For Model Railways, Pt.5. 


July 1998: Troubleshooting Your PC, Pt.3 (Installing A Modem And 
Solving Problems); Build A Heat Controller; 15-Watt Class-A Audio 
Amplifier Module; Simple Charger For 6V & 12V SLA Batteries; Auto- 
matic Semiconductor Analyser; Understanding Electric Lighting, Pt.8. 


August 1998: Troubleshooting Your PC, Pt.4 (Adding Extra Memory); 
Build The Opus One Loudspeaker System; Simple 1/0 Card With 
Automatic Data Logging; Build A Beat Triggered Strobe; A 15-Watt Per 
Channel Class-A Stereo Amplifier. 


September 1998: Troubleshooting Your PC, Pt.5 (Software Problems 
& DOS Games); A Blocked Air-Filter Alarm; A Waa-Waa Pedal For Your 
Guitar; Build A Plasma Display Or Jacob's Ladder; Gear Change 
Indicator For Cars; Capacity Indicator For Rechargeable Batteries. 


October 1998: Lab Quality AC Millivoltmeter, Pt.1; PC-Controlled 
Stress-O-Meter; Versatile Electronic Guitar Limiter; 12V Trickle Charger 
For Float Conditions; Adding An External Battery Pack To Your Flashgun. 


November 1998: The Christmas Star; A Turbo Timer For Cars; Build A 
Poker Machine, Pt.1; FM Transmitter For Musicians; Lab Quality AC 
Millivoltmeter, Pt.2; Setting Up A LAN ra Hed il Understanding 
Electric Lighting, Pt.9; Improving AM Radio Reception, Pt.1. 


December 1998: Protect Your Car With The Engine Immobiliser Mk.2; 
Thermocouple Adaptor For DMMs; A Regulated 12V DC Plugpack; 
Build Your Own Poker Machine, Pt.2; Improving AM Radio Reception, 
Pt.2; Mixer Module For F3B Glider Operations. 


rr! 1999: High-Voltage Megohm Tester; Getting Started With 

BASIC Stamp; LED Bargraph Ammeter For Cars; Keypad Engine Im- 
Lal Improving AM Radio Reception, Pt.3; Electric Lighting, 
t.10. 


February 1999: Installing A Computer Network; Making Front Panels 
For Your Projects; Low Distortion Audio Signal Generator, Pt.1; Com- 
mand Control Decoder For Model Railways; Build A Digital Capaci- 
tance Meter; Build A Remote Control Tester; Electric Lighting, Pt.11. 


March 1999: Getting Started With Linux; Pt.1; Build A Digital 
Anemometer; 3-Channel Current Monitor With Data Logging; Simple 
DIY PIC Programmer; Easy-To-Build Audio Compressor; Low Distor- 
tion Audio Signal Generator, Pt.2; Electric Lighting, Pt.12. 


April 1999: Getting Started With Linux; Pt.2; High-Power Electric 
Fence Controller; Bass Cube Subwoofer; Programmable Thermostat/ 
Thermometer; Build An Infrared Sentry; Rev Limiter For Cars; Electric 
Lighting, Pt.13; Autopilots For Radio-Controlled Model Aircraft. 


May 1999: The Line Dancer Robot; An X-Y Table With Stepper Motor 
Control, Pt.1; Three Electric Fence Testers; Heart Of LEDs; Build A 
Carbon Monoxide Alarm; Getting Started With Linux; Pt.3. 


June 1999: FM Radio Tuner Card For PCs; X-Y Table With Stepper 
Motor Control, Pt.2; Programmable Ignition Timing Module For Cars, 
Pt.1; Hard Disk Drive Upgrades Without Reinstalling Software? 


July 1999: Build A Dog Silencer; 10H to 19.99mH Inductance Meter; 
Build An Audio-Video Transmitter; Programmable Ignition Timing 
Module For Cars, Pt.2; XYZ Table With Stepper Motor Control, Pt.3. 


August 1999: Remote Modem Controller; Daytime Running Lights For 
Cars; Build A PC Monitor Checker; Switching Temperature Controller; 
XYZ Table With Stepper Motor Control, Pt.4; Electric Lighting, Pt.14. 


September 1999: Automatic Addressing On TCP/IP Networks; 
Autonomouse The Robot, Pt.1; Voice Direct Speech Recognition Mod- 
ule; re Electrolytic Capacitance Meter; XYZ Table With Stepper 
Motor Control, Pt.5; Peltier-Powered Can Cooler. 


October 1999: Build The Railpower Model Train Controller, Pt.1; 
Semiconductor Curve Tracer; Autonomouse The Robot, Pt.2; XYZ 
Table With Stepper Motor Control, Pt.6; Introducing Home Theatre. 


November 1999: Electric Lighting, Pt.15; ae Up An Email Server; 
Speed Alarm For Cars, Pt.1; Multi-Colour LED Christmas Tree; Build 
An Intercom Station Expander; Foldback Loudspeaker System For 
Musicians; Railpower Model Train Controller, Pt.2. 


December 1999: Electric Lighting, Pt.16; Build A Solar Panel Regula- 
tor; The PC Powerhouse (gives fixed +12V, +9V, +6V & +5V rails); The 
Fortune Finder Metal Locator; Speed Alarm For Cars, Pt.2; Railpower 
Model Train Controller, Pt.3; Index To Volume 12. 


January 2000: Spring Reverberation Module; An Audio-Video Test 
Generator; Build The Picman Programmable Robot; A Parallel Port 
Interface Card; Off-Hook Indicator For Telephone Lines. 


February 2000: Multi-Sector Sprinkler Controller; A Digital Voltmeter 


For Your Car; An Ultrasonic Parking Radar; Build A Safety Switch 
Checker; Build A Sine/Square Wave Oscillator; Marantz SR-18 Home 
Theatre Receiver (Review); The “Hot Chip” Starter Kit (Review). 


March 2000: Doing A Lazarus On An Old Computer; Ultra Low Distor- 
tion 100W Amplifier Module, Pt.1; Electronic Wind Vane With 16-LED 
Display; Glowplug Driver For Powered Models; The OzTrip Car Com- 
puter, Pt.1; Multisim Circuit Design & Simulation Package (Review). 


April 2000: A Digital Tachometer For Your Car; RoomGuard — A Low- 
Cost Intruder Alarm; Build A Hot wire Cutter; The OzTrip Car Compu- 
ter, Pt.2; Build A Temperature Logger; Atmel’s ICE 200 In-Circuit 
Emulator; How To Rum A 3-Phase Induction Motor From 240VAC. 


May 2000: Ultra-LD Stereo Amplifier, Pt.2; Build A LED Dice (With PIC 
Microcontroller); Low-Cost AT Keyboard Translator (Converts IBM 
Scan-Codes To ASCII); 50A Motor Speed Controller For Models. 


June 2000: Automatic Rain Gauge With Digital Readout; Parallel Port 
VHF FM Receiver; Li'l Powerhouse Switchmode Power Supply (1.23V 
to 40V) Pt.1; CD Compressor For Cars Or The Home. 


July 2000: A Moving Message Display; Compact Fluorescent Lamp 

Driver; El-Cheapo Musicians’ Lead Tester; Li'l] Powerhouse Switch- 

Eh Power Supply (1.23V to 40V) Pt.2; Say Bye-Bye To Your 12V Car 
attery. 


August 2000: Build A Theremin For Really Eeerie Sounds; Come In 
Spinner (writes messages in “thin-air”); Loudspeaker Protector & Fan 
Controller For The Ultra-LD Stereo Amplifier; Proximity Switch For 
240VAC Lamps; Structured Cabling For Computer Networks. 


Lp 2000: Build A Swimming Pool Alarm; An 8-Channel PC 
Relay Board; Fuel Mixture Display For Cars, Pt.1; Protoboards — The 
Easy Way Into Electronics, Pt.1; Cybug The Solar Fly. 


October 2000: Guitar Jammer For Practice & Jam Sessions; Booze 
Buster Breath Tester; A Wand-Mounted Inspection Camera); Installing 
AFree-Air Subwoofer In Your Car; Fuel Mixture Display For Cars, Pt.2; 
Protoboards — The Easy Way Into Electronics, Pt.2. 


November 2000: Santa & Rudolf Chrissie Display; 2-Channel Guitar 
Preamplifier, Pt.1; Message Bank & Missed Call Alert; Electronic 
Thermostat; Protoboards — The Easy Way Into Electronics, Pt.3. 


December 2000: Home Networking For Shared Internet Access; Build 
ABright-White LED Torch; 2-Channel Guitar Preamplifier, Pt.2 (Digital 
Reverb); Driving An LCD From The Parallel Port; Build A morse Clock; 
Protoboards — The Easy Way Into Electronics, Pt.4; Index To Vol.13. 


January 2001: LP Resurrection — Transferring LPs & Tapes To CD; 
The LP Doctor — Clean Up Clicks & Pops, Pt.1; Arbitrary Waveform 
Generator; 2-Channel Guitar Preamplifier, Pt.3; PIC Programmer & 
TestBed; Wireless Networking. 


February 2001: How To Observe Meteors Using Junked Gear; An Easy 
Way To Make PC Boards; L’il Pulser Train Controller; Midi-Mate — A 
MIDI Interface For PCs; Build The Bass Blazer; 2-Metre Elevated 
Groundplane Antenna; The LP Doctor — Clean Up Clicks & Pops, Pt.2. 


March 2001: Driving Your Phone From A PC; Making Photo Resist PC 
Boards At Home; Big-Digit 12/24 Hour Clock; Parallel Port PIC Pro- 
grammer & Checkerboard; Protoboards — The Easy Way Into Electron- 
ics, Pt.5; More MIDI — A Simple MIDI Expansion Box. 


April 2001: A GPS Module For Your PC; Dr Video — An Easy-To-Build 
Video Stabiliser; A Tremolo Unit For Musicians; Minimitter FM Stereo 
Transmitter; Intelligent Nicad Battery Charger; Computer Tips — Tweak- 
ing Internet Connection Sharing. 


May 2001: Powerful 12V Mini Stereo Amplifier; Microcontroller-Based 
4-Digit Counter Modules; Two White-LED Torches To Build; A Servo 
With Lots Of Grunt; PowerPak —A Multi-Voltage Power Supply; Using 
Linux To Share An Internet Connection, Pt.1; Computer Tips — Tweak- 
ing Windows With TweakUI. 


June 2001: Fast Universal Battery Charger, Pt.1; Phonome — Call, 
Listen In & Switch Devices On & Off; L'il Snooper — A low-Cost 
Automatic Camera Switcher; Build a PC Games Port Tester; Using 
Linux To Share An Internet Connection, Pt.2; A PC To Die For, Pt.1 
(Building Your Own PC). 


July 2001: The HeartMate Heart Rate Monitor; Do Not Disturb Tele- 
phone Timer; Pic-Toc - A Simple Alarm Clock; Fast Universal Battery 
Charger, Pt.2; A PC To Die For, Pt.2; Computer Tips — Backing Up Your 
Email; Digital Amplifiers Are Here (Feature). 


August 2001: Direct Injection Box For Musicians; Build A 200W 
Mosfet Amplifier Module; Headlight Reminder For Cars; 40MHz 6- 
Digit Frequency Counter Module; A PC To Die For, Pt.3; Using Linux 
To Share An Internet Connection, Pt.3. 


September 2001: MP3 — Changing The Way You Listen To Music; 
Making MP3s — Rippers & Encoders; Build Your Own MP3 Jukebox; 
PC-Controlled Mains Switch; Personal Noise Source For Tinnitus 
Sufferers; The Sooper Snooper Directional Microphone; Using Linux 
To Share An Internet Connection, Pt.3; Newgroups —- Common Terms 
& Abbreviations. 


PLEASE NOTE: November 1987 to March 1989, June 1989, August 
1989, December 1989, May 1990, February 1991, June 1991, August 
1991, January 1992, February 1992, July 1992, September 1992, 
November 1992, December 1992, January 1993, May 1993, February 
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Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097; or 





send an email to silchip@siliconchip.com.au 


Signal pickup for 
digital speedo 

Ihave a need for a digital speedo in 
my 1995 Daihatsu Charade. The ana- 
log speedo has a reed relay attach- 
ment that produces a 10ms square 
wave output that feeds into the engine 
CPU. This square wave has arate of 40 
pulses at 60km/h and so forth. 

In “Ask Silicon Chip” for June 2001, 
page 99, you say that the photo inter- 
rupter uses a magnetic PU to detect 
shaft rotation. 

Could I use the speed alarm cir- 
cuitry to provide a digital speed 
readout from my car’s speedo square 
wave? I have not read the November & 
December 1999 issues about this de- 
vice. Why did you not use the square 
wave output from the speedo of most 
cars with fuel infection systems? 

My car computer repairman says 

that most EFI cars have this feature. 
(D. J., Banora Point, NSW). 
@ You can use the speedo signal from 
your car to drive the Digital Speedo- 
meter. Just connect the signal to the 
pin 2 input of IC2a via the 1kQ resis- 
tor. This terminal is the top of L1, as 
shown on the circuit. 

In our reply in June 2001, we com- 
mented that we used a magnetic 
pickup not a photo interrupter, to al- 


LP Doctor neon 
problem 


I have just finished assembling 
an “LP Doctor” supplied as a Dick 
Smith Electronics kit. I have not 
yet got around to testing it because 
there is one thing puzzling me. The 


neon in the power switch is on all 
the time. It does get brighter when 
the switch is on but it is still clearly 
visible when the switch is off. 
Have you any idea why this is 
so? Iam worried that it might indi- 
cate a faulty switch and I don’t 
want to complete the assembly 
while ever that chance exists. 
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low for relative movement between 
the suspension and the drive shaft. 
We could have used the speedo signal 
available on many cars but we provid- 
ed the magnetic pickup so that all cars 
are catered for. 


Earth stake corrosion 
can cause interference 


I read with interest the letter in the 

June 2001 issue of SILICON CHIP re- 
garding interference on 4QR on 
612kHz. I listen to this same station 
and experience a loud “hum” most of 
the time. It is especially prominent 
when using a high-quality FM tuner 
that has an indifferent AM section. To 
my surprise, I discovered recently that 
the “hum” would disappear when I 
switched on any of the heating ele- 
ments of the kitchen stove. I have no 
idea why this occurs — any sugges- 
tions? (D. A., Aspley, Qld). 
@ It could suggest a problem with 
your mains wiring. Check the main 
earth stake for your home as the con- 
nection may have corroded away. 
Also, is the oven earthed properly? 

(Editor’s note: this correspondent 
subsequently confirmed that the main 
earth stake connection had corroded. 
Renewing the connection fixed the 
problem). 


I’ve got around 600 LPs which I 
enjoy listening to, despite the 
“clicks and pops”. It will be nice to 
hear them in a quieter mode, when 
I get the LP Doctor working. (J. L., 
Geilston Bay, Tas). 

@ The neon is on because the .01uF 
capacitor across the mains switch 
is letting sufficient voltage through 
to fire the neon. However, since 


you need at least 100V across the 


neon/resistor to fire it, we wonder 
if you have the mains transformer, 
power supply and rest of the cir- 
cuit connected. Or perhaps you 
have no ICs installed on the PC 
board? 


Thermistor in Nicad 
battery packs 


What would I have to do to the 

Universal Fast Battery Charger de- 
scribed in the June & July 2001 issues 
to be able to charge batteries such as 
1400 or 1500mA.h AA batteries. Also 
is the thermistor that you attach to the 
battery pack when charging Nicad or 
NiMH cells for safety or is this used to 
detect the peak charge of the battery 
pack? (R. R., via email). 
@ Use the 2A.h setting for 1.4-1.5A.h 
batteries. The thermistor detects tem- 
perature rise in the battery pack and is 
a backup to the normal end-of-charge 
detection. 


Adjusting VR5 
in the DI Box 


In your article on the DI Box in the 
August 2001 issue you refer to the 
purpose of VR5 (offset adjustment for 
1C2) but you do not give any instruc- 
tions on how to set this in the “Test- 
ing” section. Neither is VR5 included 
in the parts list. (P. S., Glen Innes, 
NSW). 

@ VR5 should be a 16mm 10kQ linear 
potentiometer. To adjust it, connect a 
DMM across the bass pot (VR2) and 
set VR5 for OV DC. This eliminates 
any DC current through the bass con- 
trol and stops it from becoming noisy. 


Pulse switching makes 
motor noise 


I have just built the 24V motor con- 
troller described in the June 1997 is- 
sue of SILICON CHIP and it works fine 
except for one thing. When I reduce 
the speed, the motor sounds like a 
rampaging cricket. 

I have followed your instructions 
(fitting the capacitor and diode) and 
checked the board and components. 
Is this common and do you know how 
to stop it? J. E., via email). 

@ Unfortunately the noise is a side 
effect of the pulse width modulation 
and it is most noticeable when you 
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\ We have 
managed to get a small quantity of these 
phones again. PANASONIC mode KX- 
TS85ALW telephones were used during 
the 2000 Olympics. Features inc. Data 
Port, Programmable Call Restriction, 16 
digit LCD, One touch speed dialler, Hands 
Free Handset compatibility, Built in Hands 
Free, 9 Step Speaker-phone Volume 
Control, 5 step headset & handset Volume 
Control, Call Waiting, Ringer Indicator, 
Call Forward immediate, Dial lock, Redial, 
Recall. See Panasonic web site for more 
information. May be a little dusty. You will 
find these as a newly introduced product in 
a Major Australian Electronics dealers’ 
catalogue for $161. Manual is not supplied 
but can be downloaded (KXTS85) $75 
each or 2 for $140 





We are constantly developing many electronic projects, but there is only a limited 
amount of these that the electronics magazine can publish. If you wish to receive a 
regular Email and be informed about these projects just send a blank Email with the 
following text in the subject heading: ‘ 
Where possible our Emails will include descriptions, PCB overlays, parts lists and 
pictures. We will also offer you regular kit specials and where necessary, additional 
notes and or errata. In the future you will be able to access this same information at 
but for the moment the Y you can do this is by 
subscribing to the above Email address. As an example if you do it now you would be 
Emailed the following two projects within the next few weeks. 













































Uses a SONY 412" FRAME 
TRANSFER CCD. This camera will 
produce a very good picture in sub- 
moonlight illumination! Could be used for 
Astronomy or the basis of Night Viewer. It 
is easy to use in conjunction with IR 
illumination due to it's high sensitivity and 
the fact that it's useable frequency extends 
to 1050nm. You could use totally invisible 
940nm LED's. 570 TV lines, horizontal 
Resolution 570 lines, etc. Connections inc. 
video out vs / hd, in vd and 24Vac in. Can 
also work from 12V AC or DC, has a 24V - 
12V transformer built in, this can be 
bypassed for 12V AC operation. Some 
with CANON J10X10REA-1A-II 
10~100mm zoom / auto iris, some with 
Computar 25mm 1:1.3 auto iris lens and 
some with Computar 6mm 1:1.4 auto iris 
lens ...$180- $270. 






























Most transmitters on the market promise 100 to 200m | range and deliver 
only 50m on open ground with line of site. We tested this kit it in an urban 
area, in a less than ideal environment, under power § lines, over metal 
fences and through houses at 200m. At 200m we had @ a perfect picture, no 
lines or snow etc. We are working on a dipole antenna that should give 
more than 1km range. Easy to build using profess- § ionally built 
Transmitter & Receiver modules. 
KIT PRICE: (K171) $159 


























Quality SIEMENS 
1 \ ———— : brand Polycrystalline cells. Open circuit 
This modified square wave inverter 4 ei) 24) Sends , voltage 5.7V, Short circuit current 0.22A, 
idealto convert 12-24VDCto120VAC a Peak power 1W @ 100mW per square 
or 240V, 50-60Hz, Power & voltage O/P’ cm. 4 panels req. to charge 12V batteries. 
S depend on transformer used. Beat 160 x 55 x 5mm. Terminated 
indicator (LED) to easily adjust the freq.. 100W 
power O/P With one pair of MOSFETS (no Heat 
Sinks), 200W with two pairs of MOSFETS (no —_— 
he "This “Kit is (400W+ with two pairs of MOSFETS & H/S’s. PCB 
Resigned to pa between CCD fplusall on-board components kit (No transformer): 
Cameras & a Television. Features inc, 1$18.-.Two additional MOSFETS: $6...US Plugpacks ‘ : ; 
regulated 11V to power the camera, an With a 30VA transformer: $2.50Ea. We will include a This kit is ideal for robotics kits etc, it 
audio amplifier using an LM386 IC and a Notes on how these can be rewound for 120V O/P controls up to 5 servos via the serial port of 
VHF video modulator for use with TV §(1 needed) or 240V o/p (2 needed) your computer. A lot of shareware and 
antenna inputs. Input to the kit is 14 - 17V ' support for this kit on the Internet. 
AC or DC. The PCB also has Features inc. small kit size & hi servo 
provision for a (RM1) UHF A/V Now stepper motors can give high torque at high revs |. resolution. Kit inc. software, PCB & all 


Modulator Kit inc. PCB with our new 2 part kit driver system K142C Constant/ RUISEATCL GON ONE Ie 
And all on- : Current Sour and K142B New Stepper : 
Board Motor Driver. Asa stepper motor's speed 
Components the current drawn and 
including VH , output slowly drop until , 
Modulator, Sie Itreaches a certain * dine £ Some boxes may be a 
electret mic, ; efi Speed (varies greatly with Motor ; Ls little dirty or slightly 
small Speaker and a weatherproof plastic hy type) then suddenly drops to almost nothing. Piani new K142C | | damagedFeatures inc. 
case. PUBLISHED: Electronics Australia nstant current source drive senses the drop in current and ; ji Saf 
Magazine October 2000. (K163) $18 increases the voltage to the motor and thus the current pale a hie 
SUITABLE PLUGPACK: (PP13) $9 as speed increases. K142C: features easy construction, oye pers ay on 
kit inc. PCB, heat-sink with fan & all onboard components. ( Plugpack Supp lied), 
42B: features inc. 4 or 6 wire motor drive, Opto Isolation to internal stainless steel 
protect your computer, Kit inc. PCB and all onboard reservoir, Can be used 
components inc. high power MOSFET's. K142B...$53.... K142C...$29 with commercially 
delivered water bottles or 


This 4 channel light controller is ideal for processional musicians or DJs. Itis soundJWith a large soft-drink 
triggered with adjustable gain or it will change through lots of different patterns at} bottle...$25...(Bottle not supplied) 
random by its self when its quiet. It is designed with 4 high powered MOSFETs to " 
generate minimal heat while switching high loads and easily switches 4 12/50W 
halogen down lights. Kit inc. PCB, all onboard components inc. 4 MOSFETS. 

Some suitable transformers may be available, check when ordering. 










































$10 ea. or 4 for $36. 






































































































These 
Small geared stepper 
motors would be ideal 
for telescope tracking 
etc And include eo 
1350:1 Reduction...$ 






This amazing parabolic microphone can listen in on all 
sorts of things from a distance, like bird calls and wildlife 
sounds, etc. Or by attaching the microphone to a metal 
rod or screwdriver handle it can be used to listen to white 
Ants chewing on your house! It is also ideal for detecting 
engine knocks and worn bearings etc. We even heard 
water rushing through a radiator hose! Kit inc. PCB, all 
Ideal replacement for onboard components, stethoscope pickup, electret 
computer power supply fans.) yl |Microphone. KIT (K175) $22...300mm Aluminium 

12V @0.15A..$4 or 4 for $12 GARE Jaa | Parabolic Dish: (K175D) $25 ... Suitable small plastic Case: 
(HB1) $2.50 ...Power switch: $2.50 Long Screwdriver with 
Solid plastic Handle: $1 



















12Arelays, 1Tx+ 
1Rxkit:$45, additional Tx: $15 
Kit just $25 















This is the same 300mm dish used in our Sooper Snooper. It is mill finished ie. 
unprotected aluminum & is reflective enough to ignite paper almostinstantly, 
Some automotive cutting compound / polish it could make it high! 









B&W Camera built on a PCB with auto iris. 
(0.1 lux). Can be focused sharply down to 
a few mm(useful for people 
be) with visual impairment). 
a units could be Spec.: Power req.: 

(All are new but packing may be shop Used to copy 10V to 12V @ approx 
soiled) Ideal replacement or spare bulbs {Commercial videos & DVDs but we do not} 50mA.CCD: 1/3", 

for yard and security lights. $2ea condone breach of copyright. This item| 30grams: $89, with 92° lens? 
oS ee comes as aready built PCB Just...$29 


Orders: Ph oe ) 9584 3563, Fax 9584 3561, sales@oatleyelectronics.com, PO Box 89 Oatley NSW Foe 


major cards with ph. é fax orders, Post & Pack typically $7 Prices subject to change without notice ACN 068 740 081 ABN18068 740 081 
SC_OCT_01 


This device removes the copy protection. 
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Troubles with 
ignition system 

I recently purchased the Univer- 
sal High Energy Ignition (June 1998) 
kit, along with the Programmable 
Ignition kit (June & July 1999) to go 
with it. I built and tested them on 
the vehicle and they both worked. I 
then installed them properly and 
they don’t work. First, I need to 
know how to change the current 
limiting part of the circuit as Ineed 
it to fire two coils. I know the trig- 
ger part of the circuit is working as 
the tacho feed is working and the 
Programmable Ignition is also work- 
ing and sending a signal to the Iigh- 
Energy Ignition. 

I need to know how I can test the 
signal that comes from pin 7 of IC1 
and to the transistor as the fault is 
somewhere around there. The plas- 
tic washer for the transistor melted 
after trying to get the circuit to work. 
How can I test the transistor? 

Ialso read about the Multi-Spark 
CDI kit and I know the trigger cir- 
cuits are the same. I am wondering 


operate at very slow speeds. You might 
try reducing the pulse frequency by 
increasing the .068uF capacitor at pin 
5 ofthe TL494. Try 0.22uF at pin 5 and 
increase the 10kQ resistor at pin 6 to 
56kQ. This will reduce the frequency 
to 200Hz. 


Power transistors 
for 100W amplifier 


I’m having trouble finding the power 
transistors for the 100 watt LD ampli- 
fier described in your March & May 
2000 issues. Do you know of any dis- 
tributors which may stock the follow- 





if it is possible to convert the high 
energy kit to a multi-spark kit. If 
this is possible how would I go 
about it? (S. G., via email). 

@ The pin 7 output of IC1 is nor- 
mally high and goes momentarily 
low when the coil is to be fired. 
You would not be able to monitor 
this unless you have an oscillo- 
scope. The output transistor has 
possibly been destroyed as the 
washer melted. This would suggest 
that the transistor was wired di- 
rectly between the ground at the 
emitter via the 0.1Q resistors and 
the 12V supply rather than to the 
coil. 

The best way of increasing cur- 
rent limit is to parallel another 0.10 
5W resistor across the other two 
existing resistors. 

The capacitor discharge ignition 
can be used with the programmable 
ignition but with some modifica- 
tions to invert the signals. We sug- 
gest you get the high energy unit 
going first. It cannot fire two coils 
and nor can it be used in multi- 
spark mode. 





ing: MJL1302A PNP and MJL3281A 
NPN power transistors? 

Also I noticed that in the March 

issue the mono amplifier clips just 
after 100 watts while the stereo ver- 
sion in the May 2000 issue clips at 90 
watts. Is this due to limitations of the 
toroidal transformer used or something 
else? (B. M., via email). 
@ The stereo version clips at 90W 
with both channels driven. With one 
channel driven, the distortion curves 
would be more or less identical to 
those shown in the March issue. This 
is solely due to transformer regulation 
and is not a problem. 


WARNING! 


You can purchase the MJL transis- 
tors from Farnell Electronics. Phone 
1300 361 005. 


Connecting the 
Immobiliser to the HEI 


I have just purchased two SILICON 
CHP kits from Jaycar, the Engine Im- 
mobiliser Mk2 from December 1998 
and the Universal High Energy Igni- 
tion kit from June 1998. I wish to 
combine the two kits in the ignition 
kit case. Can you see any problems in 
combining the two kits? If the answer 
to question 1 is OK, do I pull down 
(earth) the input or the output of the 
ignition kit with the Immobiliser? (B. 
H., via email). 

@ Simple: just connect the Immobi- 
liser output to the coil output of the 
ignition circuit. In effect, the Immobi- 
liser power transistor is connected in 
parallel with the power transistor in 
the HEI circuit. When the Immobi- 
liser transistor is on, the HEI transis- 
tor cannot interrupt the coil current 
and so no spark voltage is delivered. 


Minimitter MkII 
FM transmitter 


I’ve constructed a Minimitter MkII 

FM transmitter as described in the 
April 2001 issue. However, I had to 
turn my stereo to the highest volume 
so that I could just hear the music 
from my CD player through the trans- 
mitter & tuner, with some noise. (J. T., 
via email). 
@ It seems that you are not applying 
sufficient audio signal into the Mini- 
mitter. Adjust trimpots VR1 and VR2 
for a larger signal level from your FM 
tuner. Alternatively, you may be tuned 
into a harmonic of the transmitted 
frequency rather than the actual sig- 
nal. Try retuning the transmitter and 
FM tuner. 


~ SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such | 
projects should be considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be 
carried out according to the instructions in the articles. When working on these projects use extreme care to ensure that you don 10 
accidentally come into contact with mains AC voltages or high voltage DC. If you are not confident about working with projects ig 
employing mains voltages or other high voltages, you are advised not to attempt work on them. ‘Silicon Chip Publications Pty Lid 

_ disclaims any liability for damages should anyone be killed or injured while working on a project or circuit described in any issue « 
SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be covered by patents. SILICON CHIP disclaims ai 
liability for the infringement of such patents by the manufacturing or selling of any such equipment. SILICON CHIP also eae 
liability sa projects which are used in such a way as to infringe relevant oon decayed and ae 





Practices Act 1974 or as subsequently amended and to any governmenital edulaions Which are applicable. 
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Dropout problem with 
12V amplifier 


I have recently constructed the 
12V Mini Stereo Amplifier as de- 
scribed in the May 2001 edition of 
SILICON CHIP magazine. But when 
connected to a 12V battery (or power 
supply), a mini disc player and 
some 8Q Bose speakers, the sound 
cuts out with a thump every three 
seconds or so. The current con- 
sumed also increases to about 3A 


and the voltage correspondingly — 


drops (causing the power amps to 
drop out). 

This happens only when an au- 
dio signal is present; turning the 
volume up to maximum with no 
input does not make it happen. 

_ When it does happen, both speak- 
ers do it at the same time. 

I have checked all components, 
soldering and tracks and they seem 
fine. I disconnected 10Q-resistor at 


Turbo timer 
false triggers 


I recently bought and put together 
one of the Turbo Timer kits described 
in the November 1998 issue and it 
works well except for one thing. In- 
stead of activating the relays only 
when the ignition is turned off, they 
are activated as soon as the ignition is 
turned on and then it switches itself 
off after the set time. This means that 
to activate the timer after going for a 
long drive, you have to turn the car 
off, then turn it back on (timer acti- 
vates straight away) then take the keys 
out. 

I’ve checked and double-checked 





pin 1(7) of IC1 and injected the 
audio at that point, both power 
amps worked OK with no cutouts 
(but some distortion was evident). 
Next I put the resistor back and put 
the audio input at the 10uF NP 
capacitor on pin 8(14) of IC1 and 
the problem was back. This led me 
to believe there was something 
amiss around the second op amp. 

Jaycar Electronics supplied a 1p.F 
MKT type capacitor instead of an 
electrolytic non polarised variety. I 
replaced this with a different 1yF 
MKT and the problem was still 
there. I then tried other capacitors 
until I used a 0.1uF greencap and 
the amp worked fine (the audio 
seemed a little distorted but that is 
most likely due to the wrong value 
capacitor). 

Will this be a problem to use an 
MKT capacitor instead ofa electro? 
It seems I have a problem around 
this point. Could it be component 


the layout. Help. (J. M., via email). 

@ Some vehicles do not drop the ig- 
nition voltage fast enough to trigger 
the Turbo Timer circuit. You can im- 
prove this by increasing the 2.2uF ca- 
pacitor value connecting to pin 2 of 
IC1 to a much larger value. A 22uF 
capacitor should be sufficient. 


LM3876 vs LM3886 
amplifier chips 


I have just built your 50W Audio 
Amplifier kit formy home stereo. This 
uses the LM3876 audio amplifier chip 
from National Semiconductor. How- 
ever, the data sheets for this chip sug- 
gest that it was designed to work with 
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tolerances? I have replaced IC1 as it 
was easy (thanks to the socket — but 
no effect) and I could replace the 
other components around IC1b&d 
as I have them at home but 1pF NP 
electros are very hard to find here 
in Singapore. (J. L., via email). 
®@ Depending on how loud you play 
it, the 12V stereo amplifier can draw 
5A or more and if you are using a 
small battery or power supply the 
voltage may drop below 9V or so, 
and this will be sufficient to mute 
the TDA1519As in both channels. 

If your battery or power supply 
seem beyond reproach, check the 
voltage at the PC board with an 
analog meter. If it is fluctuating in 
accordance with peaks in the mu- 
sic it may just be that the resistance 
of the connecting wire is too high. 
If this is the case, use thicker hookup 
wire such as 4mm auto wire. 

The 1nF MKT capacitor is fine; 
better than an electro, in fact. 





8-ohm speakers whereas mine are 6- 
ohm. Can I just substitute the LM3886 
chip instead, as it seems to better 
suited for lower impedance loads? (P. 
F., via email). 

@ We would not bother substituting 
the LM3886. The performance differ- 
ence will be very slight, certainly not 
noticeable to the ear. The LM3876 will 
work quite happily with 6-ohm speak- 
ers but in any case, the actual imped- 
ance of your speakers will be above 
6Q for most of the audible spectrum. 
If you really want to improve the per- 
formance, you need to go to one of our 
discrete bipolar transistor amplifiers 
such as the Plastic Power 125W mod- 
ule described in April 1996. sc 
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RUN YOUR CLASSIFIED ADS HERE! 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $20.00 (incl. GST) for up to 20 
words plus 66 cents for each additional word. Display ads: $33.00 (incl. GST) per 
column centimetre (max. 10cm). Closing date: five weeks prior to month of sale. 
To run your classified ad, print it clearly in the space below or on a separate sheet 
of paper, fill out the form & send it with your cheque or credit card details to: 
Silicon Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to 
(02) 9979 6503. 
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MARKET CENTRE 


Cash in your surplus gear. Advertise it here in Silicon Chip. 








FOR SALE 





Early Hifi's, Amplifiers, Speakers, 
Turntables, Valves, Books; Quad, Leak, 
Pye, Lowther, Ortofon, SME, Western 


’ Electric, Altec, Marantz, McIntosh, 


Goodmans, Wharefdale, Tannoy; radio 
and wireless. Collector/Hobbyist will pay 
cash. (07) 5449 1601. 
johnmurt@highprofile.com.au 


SEE-in-the-DARK Camera with in-built 
IR LEDs in Water Resistant Case for 
disturbance-free Baby - Bird - Animal 
observation from $147 * NEW Wireless 
Version available NOW!* 
www.allthings.com.au 


TELEPHONE EXCHANGE SIMULA- 
TOR: test equipment without the cost of 
telephone lines. Melb 9806 0110. 
http://www.alphalink.com.au/ 
~zenere 


CCTV Cameras * up to 770 + H-Line 
Resolution * High 0.02 lux Sensitivity * 
Extraordinary 58 + dB Signal : Noise 
Ratio * SUPER WIDE 275 + Dynamic 
Range * Incredible 150 + dB Smear 
Rejection * Modules - Mini - Domes - 
C Mount - CS Mount — Wireless * 
www.allthings.com.au 


PC Surveillance Digital-Video-Record- 
ing Web-Cam Remote-View Dial-In 
Dial-Out Paging 768 x 576 Resolution 
software $149 Sept only! 
www.allthings.com.au 


WEATHER STATIONS: Windspeed & 
direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 
Optional rainfall and PC interface. Used 
by Government Departments, farmers, 
pilots, and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, 
leaf wetness, etc. Just phone, fax or 
write for our FREE catalogue and price 
list. Solar Flair/Ecowatch phone: (03) 
5968 4863; fax: (03) 5968 5810, PO 
Box 18, Emerald, Vic., 3782. ACN 006 
399 480. 


www.siliconchip.com.au 








Covert CCTV PCB Modules — Mini 
Cams — in PIR Case or Detector from 
$113 / $173 Mono / Colour. 
www.allthings.com.au 





SATELLITE ANT. 5M KTI (Ex USA) incl 
motors. Ideal for TV, EME (Moon 
Bounce) etc. Offers? Tony 02 6288 3248 
Tony_Jurd@hotmail.com 





KITS KITS AND MORE KITS! Check 
‘em out at www.ozitronics.com 








VGA-VIDEO Converter from $139 dis- 
play PC/ MAC images on Large Screen 
TV/LCD Projector - Record ona VCR 
- ldeal for Games - DVD - Presentations 
— Create Software Tutorial Videos 
www.allthings.com.au 





GO TO www.questronix.com.au for 
video equipment, information, techo 
links and monthly specials. 








CCTV Quads from $154 / $276 Mono / 
Colour 4 pixs 1 screen 
www.allthings.com.au 


UNIVERSAL DEVICE PROGRAM- 
MER: Low cost, high performance, 48- 
pin, works in DOS or Windows inc NT/ 
2000. $1320. Universal EPROM pro- 
grammer $429. Also adaptors, 
(E)EPROM, PIC, 8051 programmers, 
EPROM simulator and eraser. 
Dunfield C Compilers: Everything you 
need to develop C and ASM software 
for 68BHC08, 6809, 68HC11, 68HC12, 
68HC 16, 8051/52, 8080/85, 8086, 8096 
or AVR: $198 each. Demo disk avail- 
able. 

ImageCraft C Compilers: 32-bit Win- 
dows IDE and compiler. For AVR, 
68HC11, 68HC12. $396. 

Atmel Flash CPU Programmer: Han- 
dles the 89Cx051, 89C5x, 89Sxx in both 
DIP and PLCC44 and some AVR’s, most 
8-pin EEPROMS. Includes socket for 
serial ISP cable. $220, $11 p&p. SOIC 
adaptors: 20 pin $99, 14 pin $93.50, 8 
pin $88. 

Full details on web site. Credit cards 
accepted. 

GRANTRONICS PTY LTD, PO Box 
275, Wentworthville 2145. (02) 9896 
7150 or http://www.grantronics.com.au 





HOME CCTV Mono / Colour PAKS 
only ! $119 / $151 Full DIY Plug-In to 
TV/VCR 20 metre Cable, Plug Pack & 
Camera www.allthings.com.au 


DIGITAL OSCILLOSCOPE, USB, VHF 


www.siliconchip.com.au 








Satellite TV Reception 


International satellite 
TV reception in your 
home is now afford- 
able. Send for your 
free info pack contain- 


ing equipment catalog, satellite lists, 
etc or call for appointment to view. 
We can display all satellites from 76.5° 
to 180°. 


AV-COMM P/L, 24/9 Powells Rd, 
Brookvale, NSW 2100. 
Tel: 02 9939 4377 or 9939 4378. 
Fax: 9939 4376; www.avcomm.com.au 


Necd prototype PC boards) 


We have the solutions — we print electronics! 
Four-day turnaround, less if urgent; Artwork from your own 
positive or file; Through hole plating; Prompt postal service; 29 
years technical experience; Inexpensive; Superb quality. 
Printed Electronics, 12A Aristoc Rd, 

Glen Waverley, Vic 3150. 

Phone: (03) 9545 3722; Fax: (03) 9545 3561 
Call Mike Lynch and check us out! 
We are the best for low cost, small runs. 














Receiver; temperature/voltage meas- 
urement via phone kits. 
www.ar.com.au/~softmark 





BULLET CCTV Cameras from $97 / 
$122 Mono / Colour 
www.allthings.com.au 








SPEAKER REPAIRS. New surrounds 
and voice-coils. New and reconditioned 
speakers, boxes and kits. (03) 5986 
1128. 





DIY CCTV PAKS 


4 Cameras & Switcher................ $354 
4 COLOUR & Switcher............... $466 
4 Cams & QUAD ............cccceeeeeees $470 
4 COLOUR & QUAD ...............0. $776 


Time-Lapse 24 hr VCR only $599 with 
CCTV Systems! 

MORE at: www.allithings.com.au 
Fully Plug-In DIY Paks with Cables & 
Power Supplies * PC W98/W2000 Dig- 
ital Motion/Sound detection & activat- 
ed Video/Audio Recording systems. 


beg! a 
small shop in Sussex St n near Sydney's 
Chinatown in 1981. Ithas since gi ; 

to achain of over 20 stores in Aus tells 
and New Zealand employing almost 
200 people. 

In the 20-year period, many Bra 
have stayed but many more have 
passed through. If you have ever 
worked for Jaycar or an associated 
company such as Electronic Agencies, 
John Carr & Co etc, we would love you 
& your partner to join us in the celeb 
tion. 
We anticipate the date to be sometime 
in November this year at our head 
Office in Silverwater in Sydney. It will 
probably be on a Saturday late after- 
noon/evening. 
If you wish to be part of this fantastic 
event & catch up on people you may 
not have seen for some time, please 
join us! 
To register, contact: _ 
Gary Rollans 
Jaycar Electronics 
PO Box 6424 Silverwater 1811 
grollans @jaycar.com.au 

| and we will put you on the mailing list. 
We would love to see you so please try 
to make it. 

Kind Regards, Gary Johnston 





notcher, fibre glass sinks, etch baths, 
specialist benches, other associated 
equipment, materials and chemicals. 
All offers considered. More details from 
08 8265 4141 or 

budboard @senet.com.au 





Multiplexers CCTV Full-Screen Full- 
Resolution Recording FOUR TIMES 
MORE DATA than a Quad $599 / $919 
Mono / Colour www.allthings.com.au 





RCS HAS MOVED to 41 Arlewis St, 
Chester Hill 2162 and is now open, with 
full production. Tel (02) 9738 0330; Fax 
9738 0334. rcsradio@cia.com.au 
www.cia.com.au/rcsradio 

VCR CCTV Controller use your home 
VCR to Record Events from $30 
www.allthings.com.au 





SECOND HAND PCB EQUIPMENT, 
air drill 80000 rpm, auto UV exposure 
unit, Eskofot 5000D camera, light box, 
guillotine roller tinning machine, corner 


VIDEO amplifiers, Stabilisers, TBCs, 
Converters, Mixers, etc. QUESTRONIX 
(02) 9477 3596. 

continued next page 
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Model Flight Control Modules 














PDC 01 
PDC 10 
PDC 20 
PDC25 


SERIAL INTERFACE 
GPS INTERFACE MODULE 
ALTITUDE HOLD MODULE $498.00 
SPEED HOLD MODULE $498.00 
PDC 400 ALTIMETER AIR-DATA SENSOR $398.40 
PDC 450 AIRSPEED-AIR DATASENSOR $398.00 
PDC1200 VIDEO OVERLAY (PAL-D) $698.60 
TRACKER GPS TELEMETRY SOFTWARE ‘$198.60 
PDC 3200 AUTOPILOT AND GROUNDSTATION: PRICE 
ON APPLICATION (PRICE DEPENDS ON CONFIGURA- 
TION). 


$198.60 
$398.00 













(ALL PRICES INCLUDE GST) 






Silvertone Electronics, 
PO Box 580, Riverwood 2210. 
Phone/Fax (02) 9533 3517. 
www.silvertone.com.au 







PCBs MADE, ONE OR MANY. Low 
prices, hobbyists welcome. Sesame 
Electronics (02) 9586 4771. 

sesame @internetezy.com.au_ http:// 
members.tripod.com/~sesame_elec 





CCTV Equipment * BLEMISH FREE & 
LOW BLEMISH CCDs * up to 5 
YEARS WARRANTY * OVERNIGHT 
DELIVERY * www.allthings.com.au 


DOME CCTV Cameras from $53 / $77 
Mono / Colour www.allthings.com.au 


www.procontechnology.com.au 
fischertechnik robotic kits, interfaces and 
software. Industrial I/O boards and mi- 
crocontroller boards. Programming and 
design service available. Credit cards 
accepted. Phone 03 9830 6288. Fax 03 
9830 6481 for a free catalogue. 


Universal Programmer Clearance 
Sale: Superseded model Xeltek Super- 


Circuit Ideas Wanted 


We pay up to $60 for contributions to 
Circuit Notebook. Send your circuit 


and a brief written description to: 
Silicon Chip Publications, 
PO Box 139, Collaroy, NSW 2097. 
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Buy Direct From Manufacturer 
Pre Sensitized Copper Clad to 
make your own boards. 
Developer, Carbide Drills & Mills 
also manufacturer of Single & 
double sided boards. 
Comprehensive details at 


acetronics.com.au 
goto shop page 
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ACETRONICS PCBs 5/32 Seton Rd 

S Moorebank NSW 2170 
m= 02 9600 6832 Fax: 02 9600 6834 
a Mail: acetronics@acetronics.com.au 
Credit cards welcome 


Positions At Jaycar 
We are often looking for enthusiastic staff 
for positions in our retail stores and head 
office at Silverwater in Sydney. A genuine 
interest in electronics is anecessity. Phone 
02 9741 8555 for current vacancies. 





Printed Circuit Board Manufacture 
48-Hour service * High quality * Low prices 


1 offs to any quantity 










% Artwork design ifrequired 4 77-4 
© Call for obligation free quote...0 o 6 






Pro/L, operates from PC printer port, 
programs 1000+ devices (40-pin max), 
including EPROMs and EEPROMs to 
8MB, many flash devices, PLDs and 
MCUs (PICs, 8051 family, and many 
more). Also tests TTL/CMOS/RAM. 
Win95/98 and DOS s/w, free updates. 
See device list at www.xeltek-cn.com 
$500 (incl. GST). 

Advanced Solutions P/L, Ph: (02) 
9872 1981; dford1 @bigpond.net.au 


KIT ASSEMBLY 





NEVILLE WALKER KIT ASSEMBLY 
& REPAIR: 

@ Australia wide service 

@ Small production runs 

@ Specialist “one-off? applications 
Phone Neville Walker (07) 3857 2752 
Email flashdog @ optusnet.com.au 


WANTED 





WANTED. Beta Hi-fi VCR, good condi- 
tion. Phone/fax (02) 4973 4544. 





PERSON WITH EXPERIENCE/APTI- 
TUDE to fault find & repair PCBs — 
without diagrams. GENEROUS PKG 
NEG. Tel John@AER (03) 9482 4958 
or 0415 305 470. 
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PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 


e RCS Radio Pty Ltd. Phone (02) 
9738 0330. Fax (02) 9738 0334. 





www.siliconchip.com.au 
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This is it: the one you've been asking for, Sah 
the one you've been waiting for! Fa ' be 
SILICON CHIPS ELECTROMCS TEST BENCH Sf Sill ; N NC 
(3 a valuable 128-page collection of the www. Siliconchip'g, 
Lest test equipment proects from the pays om. 
of Australias (or is it the worlds?) best electronics magazine. 


20 TOP TEST EQUIPMENT PROJECTS TO BUILD: 


@ Power supplies @ Semiconductor Testers @ Inductance Meter @ Cable & Wiring Tester 
@ Pink Noise Source @ ZenerTester @ Crystal Checker @ Sound Level Meter @ Insulation Tester 
@ Logic Probes @ Low Ohms Tester @ Remote Control Tester @ even a Telephone Exchange Simulator 


AND TEST EQUIPMENT REVIEWS, TOO: 
@ Multisim Circuit Design Package @ TiePie Handyprobe @ Motech LCR Meter 


Available now direct from the publishers: 
ORDER YOURS TODAY: 


fie ly 345320" bOI 6 226 stoma ncsncnnenuns tugs iand cbulnnih Paeaiaoyinonndd bamiennierpedseninars 


ING P&P AND GST (within Australia only) | town/Suburb: | 
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lease copy form if you don’t want to cut your magazine 
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$au15.95 inc p&p - NZ/Asia/Pacific 
$au18.95 inc p&p - Rest of World 


eX 


Phone orders: (02) 9979 5644 (9-5, Mon-Fri 
SILICON CHIP PUBLICATIONS (ours 02 


Fax orders: (02) 9979 G503 [24 hrs, 7 days] 
MAIL ORDERS: PO Box 139 Collaroy NSW 2097 Email orders: office@silchip.com.au (24 hrs, 7 days] 
















To understand why $6,843 is a fair price 
to pay for VAF kit speakers, read 580 words 
from a violinist who can’t use a screwdriver. 


The following is an excerpt from a review which appeared in 
Audio Video Lifestyle Consumer Guide 99 by Sian O’Neale. 


“Phillip Vafiadis is the creative talent behind the brand 
and his aim with VAF Research is to market kit 
loudspeakers of uncompromising quality at the serious end 
of the hi-fi market. 

The VAF range is priced from $312 a pair right up 
to $8,863 a pair*, so we’re talking serious money here for 
serious equipment. 

We at AVL magazine have been particularly impressed 
with DC-X series. 

These kit loudspeakers are not the standard packages 
from consumer electronics stores. In fact, you won't find 
these products in any store. The company prefers to cut out 
the middle-men and save buyers money, so every product is 
available factory-direct. 

The VAF Signature series includes the Signature 
1-66 and 1091 loudspeakers. Taking delivery of the 120kg 
1-66 floorstanding speakers is something of an experience; 

I have never seen such an imposing crate for a pair of 
loudspeakers before. Fortunately my brother Crispin is 
capable with the screwdriver and we took out the massive 
1-66s. You will need quite a bit of muscle and help to unpack 
these speakers and get them where you want them. The 
engineering and attention to finish that has gone into these 
fully assembled VAF Research 1-66s is simply awesome. 

These elegant but powerful looking loudspeakers come 
with removable velcro attached grilles in a 3-way design; a 
210mm hard paper bass driver with solid copper phase plugs 
and a 25mm double chamber sonotex dome tweeter with a 
pure silver wire voice coil. Turn the speakers around and 
you have very high quality gold plated binding posts which 
allow for bi-wiring and tri-wiring. 

The same meticulous attention to detail and build 
quality also goes into the smaller 1-91 models, three of 
which are presented as left and right rear surrounds and a 


* Figures amended to reflect current pricing. 


centre channel speaker for home theatre use (which has a 
custom-designed grille for a centre channel speaker). 

But the 1-91 loudspeakers have been designed to also 
perform as high quality studio monitors with the same 
superb sound as the 1-66s. 

The speakers were designed to be used close to a rear 
wall and that’s how customers use them, ideally 15cm-40cm 
from the nearest wall. But I think the speakers sound better 
when they can breathe more easily. Find the right position 
for the room and you will be richly rewarded. 

The big VAFs deliver a stunning soundstage which is 
wonderfully insightful and involving. Large scale orchestral 
works have a level of depth and accuracy that only the best 
loudspeakers can manage. 

As a violinist, I am often left unimpressed with the 
sound of the violin through so many loudspeakers 
(even high-end models), but here the presentation is accurate 
and engrossing. Instrument separation between different 
members of the orchestra is faultless. 

This is particularly obvious when listening to Hans 
Zimmer's evocative soundtrack for The Thin Red Line in 
which quiet, gentle music provides so much power and 
atmosphere. 

As a system for home theatre, together with the smaller 
satellite 1-91s, VAF has assembled an incredible system. Bass 
extension from the 1-66s is awesome; deep and thrilling, 
which is ideal for action blockbusters such as Speed, Twister 
or Titanic (you don’t just 
watch the ship sink - you feel 
it through the floorboards). 
The centre channel speaker 
locks dialogue firmly into 
place and steers the sound 
with maximum impact; 
dialogue in Speed comes 
across as frantic as the 


driving. Full marks.” 


For the entire transcript of this review or information on our 14 models 
contact VAF Research and ask for your copy of “What the Critics Say’’. 
Free call 1800 818 882. Email vaf@vaf.com.au or surf www.vaf.com.au 


VAF Research 52-54 North Terrace, Kent Town, South Australia 5067 


Built by us. Sold by us. 




















